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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lift the trade off relation 
between threshold and diffusive leakage by a method 
wherein at least one out of the control electrodes facing 
respective doped channel layers of the first to third 
kinds of transistors is formed of a second conductivity 
type impurity layer having the concentration distribution 
in the internal depth direction. 

SOLUTION: Within the gate electrodes 4A-4C of N 
channel type MOS transistors T41-T43, the impurity 
concentrations are respectively differentiated from one 
another by changing the impurity dosages so as to lower 
the impurity concentration in the ascending order of the 
threshold. That is, the impurity concentration of the 
transistor T41 in the sense amplifier is made to have the 
highest value, and the concentration is lowered in the 
order from the transistor T42 in the peripheral circuit 
part to the transistor T43 in the memory cell array part. 
In such a constitution, the trade off relation between the 
threshold and the diffusive leakage layer is lifted by 

setting up the impurity concentrations in the doped channel layers so as to minimize the 
diffusion layer leakage thereby enabling the restriction on the circuit design to be broken off. 
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cyi n^O / nn 3 


b x iu / cm 




1000 A 


1000 A 


1000 A 


9 ^ A- 


B 700keV lxl0 13 /cn 2 


B 700keV 1X10 13 /cd 2 


B 700keV IXlO^/cn 2 


ft^A ? ?■ 


B 130keV 5X10 12 /cn 2 


B 130keV 5X10 12 /cn 2 


B 130keV SXlO^/cn 2 




B 50keV lxl0 12 /cn 2 


B 50keV 3X10 12 /cn 2 


B 50keV Sxl^/cn 2 


LDD 


As 30keV lXlO 13 /** 2 


As 30keV lxi0 13 /cn 2 


As 30keV IXIO^Xcb 2 




As 50keV SXIO 15 /™ 2 


As 50keV 5X10 15 /cb 2 


As 50keV SXin 15 /™ 2 




850 "C 60ffi in 



[0018]ili:fcVT, Nft^l/SMO S b^y 

WSiF-XKi, 1 x 1 0 ,2 /c in 2 , 3X10 12 
/cm 2 . 5xi0 12 /cm 2 ^oT^5 8 &43, SA 

^mni±ftn$>tfu> (B) Tfeo, /iAx^/^-(i 

Htife 5 0ke VCSSo 

[0019] £fc. i6 vygs. ja 20 

O S h7^7^T 1 — T 3tc:f3tf£. A -A* IS. B 
-B' SL fccfctfC-C 1 ^tCcfc^WS^O^FM^y 

[0 0 2 0] H6 8^*5V>T, Stf*tc»fffi>3lRiOfltH 
B) > y-hK<kffi CS i O2JI) . *>x/lWt 0W7 

[002 1 ] ^-hmm\c^f^w^mmtn 1 k:^ 50 

tC&££3tCJB;££nT^£<DT\ A-A' JJt, B™ 
fScO^Mg^ (T 1 <T 2<T 3 COM) 

^tf-^ffiiafi, ^n^n^^-v^u K-^ofl^/Sffi 

[0 0 2 2] <S-h^y> ? X^^®iig7T-S>^Tlc, El 40 

y-feyUZU-fglWN^* *;I/SMO S h^>^X£T 1 
-T 3^0liii^f£tCO^T, 12 6 9H3 7 4*ffl^TS4 

[0 0 2 3] 0 6 7(cS-rxStC*3l/>T, PSicQ 

I t?)iitc □ □XStCct 0 L O C O S 1 C7 
* — KflSffclliS) 2«\ 0U*t£4 0 0 U^>W hD- 

7 0 0 k e VOX*;!/^-!', IxiO'Vc rn 2 ^ K 
™Xl^iiAt^Ci:T\ ^f*l« l rttc PSO^x if? 



l 0 l #je/K-rs«, l rtfcli P 

•>x;l/®«t>JgfiESn5A^ SK^fc<fcOT2;St£ ; f&lii&-f 
£ Q :^tc s UJ^lf^PWt^ 1 3 0 k e V4)x* 
T\ 5X1 0 12 /cm 2 i7) K-Xl^iiAtSC 

T&c &4b\ ^^/l^-y bil 1 0 2te. LOCOSI 

[0 0 2 4] mi OtC^TXglC&^T, ^x;b 

S5«l 0 l rtcop/f^fiStc. -tr>XT>y^O h^>i>' 
X^T 1 tC^^rc^t^^lgtOfgt^-v^/I/K— 

U^flScQ h^>^x£ T 2fcJ:U : T 3c0ffM 
SiHtlCfe^-v^^UK-^/l 1 0 3^M^n-5 o 

5 0keVOx^-T% 1 x 1 0 1 2 / c m 2 (D 
K— Xa^rffiA-rsc: tTff a 0 

[0 0 2 5] :^tC, Hi 7 1 tC^-rX^tCfel^T, -tr>X 
Z>X,^co± t -fPtcU>?x hvx^ R 2 0 1*JBJ5EU lij 

i o 3icmtRmic^^^mt^xL, mm®&$i<oh 

«10 4«Mt5o ^'J-tr/I/T U^SPO 

h^>vX^T 3 OffifiK5^«(C t^-^^/UK"-*/^ 1 0 
4»^n§ 0 ^rfcs ft^l/K-yil 0A<D&f$L 

(i, «^^ny^t>^ 50keV<Ox^- 
2 x j O'Vcm^F- Xlit^iiA-r 5 C £ T'ff 

[0 0 2 6] 0 7 2tc^-rxgtcfci^T. -tr>X 

0 2£:JB/£U ^^'J-b^TU^SBO^-^^yb K— X« 

1 0 4 icigtRWtc^F^^iijfjpriAL, ^^'J-tr;U7U 
-YftP^ h7>yX^T 3tc^^^rc^mrfite^^-^^ 
;UK-X/il 0 5«:fBfiR-rSo ^■■v^yl/K-Xll 

l 0 SCW&mZ, M^(i : ;KD>^^->^, 50keV(?) 
x^;U^— T\ 2X l 0 ,2 /c ni 2 C0 K — XM^fiA'r 



-7- 



13 

[0 0 2 7] ifctc. mi 3tC^TXf!i!tc:fc^T, 
Sfi I <03Effi±lcy- h§g{b^3 ^^^StfLHH3 1 
Kftffit J: OfefSLfcSL ^co±tcy- F«ffi*m* L 
T. mtll£ F-yh^'Jy'J n >« 4 l^CVDrB:t 

Mt5 0 ^fbBi3 i <DW-Mt i o o^y^x f 

v — URM, K— 7° F # U >- U 3 VJS 4 1 CQJSW* 2 0 
OOt^XhP-AigT\ ^O^Sfi^LTii'J V 
(P) £rffifflU zijg(£5x 1 O 20 /cm 3 ^T& 

[0 0 2 8] ^tC, (H7 4 tC7B-rx^tc4ol/^T. K— y 
h^U>";n> / e4 1 CQ±aHCUi>'X hYX^R 203 

[0 0 2 9] -fevxTvySP, HjSIhIKSP, 
U ^/UZU^astc^V&AteJ; OLD DJg 1 0 7^ffJ 

SlOO O^V^X ho- Z^JP^cd^ K^7^- 
;l/K(k/K5*JBfiE"rSo ^ IT, ^ F^*-/WgfblJM 
5^X^i:LT, -T^VffiAKJ:?) V — X • KW> 
1106 %&f&T Z> Ct?\ m 6 7 tCTjrT D R A McOffi 

[0 0 3 0] CCT\ LDDJBl 0 7l±. tflRkffltfg 
(As) ^t>^30keVOx^"T\ 1X10 
13 /cm 2 OH-XMiiAt§ci:T«n 0 £ 

50keV(DiW-T\ 5 x 1 0 1 s / c m 2 <0 F — 
XMiiXL/c}^ 8 5 0tT*6 0»ffl7r-;l/t5C 
i:T«t^o 

[0 0 3 1] C<Q^C, **/<S/*fl5J5Ju JKRfltfc 

[0 0 3 2] <m&CDD R AMCDmm&>U±mWLfz 

F-^©^J»6«!iaafli«: F^V^X^JC^b-tfrT^ 
fcTL£tMI<7>Ml£€:LTi/^Co 
[0 0 3 3] LfrU ^^^yUF—y/lO^FSEtSiMjS^ 
MX L"$i^fift^±/)^<Oi:|ii|B$(c, fi^amiS 

9 , 0 # i ^n't t ffi.'Kitf U - ^ t & F U- F* 7 <0!&{££ 

IsI»iafH«#<0 F U- F*T7B8f&tc<fc D8W 

[0 0 3 4] <^2<Dffi*M> 
< 7 =f y is z. y ij o;£fr«/5£>m 2 co?/e*[JiJ i:LT, 

mmmi<D f 5 > s^x ^ ^fto i&A,*: 77-r>a^u 



(8) VHWW 10-24772 5 

7 o oomn^^um^mc'Di-Tmmr^o 

[0 0 3 5] mi 5\Z{&73-J i/jl^^U 7 0 OcOfiM 
(■fe^l/BEffi) ^LTl^o -J&tCD R AMtCirt^TT 
^^v'n^tUOSftSjSti, Mk.^1 0 V^l^orciS 

/ci6. [217 5 tC^-T^^-y ^jl^^U 7 0 OtC&l^T 
fi, ^JE[U£§^LT^-v->> , ^>7 0 [H]gg7 1 O^rffixT 

[0 0 3 6] f LT, 777ya^^»J 7 0 0(t -r— 
/0 ^^SrrS^'J ^7U"Yg[57 0 1 r£WT&< , x 
f^-£ — 7 0 3^YfJ-^»7 0 4 &£#jE^Cf£ 
t>nSSfiiSEESI5. SJaiHlSSgB (0!lx.fcf* 7Fl/X/vy7 
7 7 0 2. n^/^7^i*^D^^g|57 0 5 . I /0^7 
§(57 0 6. f-^Uy'X^^7 0 7, -fc > X T 7 > 7^ 7 
0 8, g]^SJW7 0 9^i:ti^T^§o t^rtlcoSP 

fit h^v^x^tc^ottM^nrt^Tb^ mmm±(D 

[0 0 3 7] #(JxJ£. *^i;-fe/l/7'LM'g]5 7 0 1 TCQF 
fi&Jx.tf 1 0 0 ^V^X F n-ASficoKfkfliJPA^ 

-tr;l/ZU-Tgf5 7 o l ^i:t^TJ8<^^n^ci:^^ 
i/^o /cf£U ffiWJESBTti, 1 0 V^mJ±tcif^^^ h 
^V^X^A^S^&^o C<0/-c A, #0*1*2 5 0*> 

^*x f □ - a £ o ^ fc® i -mitm&m i ^ ^> i; 

JP^M^^^a^O F ^ ^^X^Tb^iSSh^^c 
jo [0 0 3 8] <S-Fv>^x^o*Bfig> WTT.fi. ^k 
M/P^F^v^x^tCci; DSE^k^^±rcg!l^co^/^TB^0^■r 

^^'jcDttM^i (fs^ia) TfeD. $M&.i$K mm\»m 

Sh7>^^Tl 1 — T 1 3CDKffi^n^niSLT 

[0 0 3 9] i7 6Cfc^T, Nf-f*;l/SMOS h7 
>^>'X^T 1 1 -T 1 3(±fHJ-^^®i*S«2 1 (P 

so ±icfl5flt^nrcpiito^x.jri/jB i 2 i rttcjBtiKsn 

40 T^5o V^Jl'm 1 2 1 ^x;U^ l 2 1 rt(CJBlS5 
n/cf+^b^7hll 2 2t, f.OCOS!22i:T 
S?PJ»8lt^tl, Nft^/l/SMOSh7>y7^Tl 

tlTl^o 

[0 0 4 0] KiiStlESBON^-V^yUSyMO S F^Vi^X 
I lit. r>x;m l 2 1 rttcffiirLT^mcffM^ 
tl/i t ^)V- X * FL-f >]V/ I 2 6 t, m&V — T. • 
KW>1 1 2 6 0r6]^l^-5MlS8P{cffiLTfl5^^n 
lS(OL DDil 2 7 £*ffi7LTl*% 0 
50 [0 0 4 1 ] * LT. L D Dirt I 2 7 ©±i'f|5tC(i>y f - F 
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12 6 J3<fctfy— hti2 9<0ffliMlc«±**J--i' K£*— /I/ 

TH^^x;bJSi 2 1 ^ K-y/f 1 23 

[0 0 4 2] raiaiT!lKiiPON^-V^/U^M0 S h^>^ 
X^Tl 2&, ^x;lWf l 2 1 tc&±l LT¥fT(cflM 

nfc l^tcOLDD^ 1 2 7 £*ffiz.T^2>o 
[004 3] ^LI, L DDI 1 2 7<D±mc&lf<-h 

12 5i5^0 : y-Mi2 9cOMI®tc^^^ K£* — ;U 

KfkiK3 o^jBfiE^nrt^o ^rc. y— higa.29^ 
TJlO^x/Wl 1 2 1 rtlcte. ^-^^uk-^jii 2 4 

[0 0 4 4] /€'J-tryl/7U^»Nft^MO S 

^ V— X * KU-fyf 1 2 6<9aSi88P±9Hz:{± [0 0 4 9] &£5 N i2 (cNf t ^/Uf MO S h7>y 

;i/KfkK2 3^JBric^n. SKh>*;t/&ffcffi{2 3<D± X^Tl 1-T1 3 cD^jSt^T^iTo 
gptc^^n— r^yyy-MB8S2 7, HffflffiSl!2 [0 0 5 0] 

4, =3>hn-;by-h«@2 8^Jii:MM^nTV> [g2] 





&W/£8fI C T 1 1 ) 


SIZZQgfias ( T 1 2 ) 


/t!Hr/^7U-fSP(T13) 




4000 A 


4000 A 


4000 A 




250 A 


80 A 


100 A 








1000 A 








1 X10 20 /cm 3 








TEOS/Si^ 4 /TEO$=100/100/100 J 




2000 A 


2000 A 


2000 A 




5xl0 20 /cra 3 


5xl0 20 /cm 3 


5 Xl0 20 /cn 3 




2000 A 


2000 A 


2000 A 




B 700keV ixi0 13 /cffl 2 


B 70OkeV IXIO^/cb 2 


B 700keV 1X10 13 /cid 2 


v h 


B 130keV 5Xl0 12 /oo 2 


B 130keV 5xi0 12 /cn 2 


B 130keV 5x10 12 /cb 2 




B 50keV 5xiO l2 /cn 2 


B 50keV 5X10 12 /o 2 


B 50keV 5xl0 12 /cm 2 


LDD 


As 30keV ixi0 13 /cn 2 


As 30keV lXlO^/cn 2 






As 50keV 5X10 15 /ca 2 


As SOkftV 5X10 15 /cn 2 


As 50keV 5X10 15 /cra 2 
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[0 0 5 3] g:t\ 17 8tC^-rigtc43l^T, P£!<D 

¥*9f*J.S« 2 i <7)itiriUc n n xatc J;0 LOCOS M 
(7^— ;U KBSffcflS) 2 2^ P^(i'4 0 0 0^>yx 

50 TOOkeVOi^-T. I x 1 O'Vcrn 



(9) Vi-WW^ 10 - 2 4 7 7 2 5 

16 

* [0 0 4 5] ^/c, h>*/l/SffcJR2 3. 7D-f^ V 

yy- h *,tttig 2 7 , wi/'jiKijsijii 24, =2 > h d -/uy— 

[0 0 4 6] 7P-f-f >yy— h VG*ig 2 7 tf)T 

^O^xybH l 2 1 rtlCfcL f-t^F-yil 2 5^ 

fl5dtsnri/^ 0 4*5, ^^eutryuzu-rgp^y— hj 
to «a«ites^n/c«i:^oti^ 0 

[0 0 4 7] 0 7 6tC^-T7^y i^i^^r'J IC*5I^T1# 
8W9#<7)fci;, KiiBEESPON^ L i'*yl/SMO S h^>i/X 

^ti i toy— h^{UJil2 6co/?^^JSfe/?t< , ^^eu 

-tr/bT WffiON^^t/gJMO S h^Vi^X^T 1 3 
CO h^;«t:l2 3, ja5aiHlKS|5N^+*yl/SMOS 
b7^7^T 1 2<oy-KK{kJK2 5 0JltCj?^*W 

[0048] 177 tc^g-y- h ^{LMcoji^^^-ro m 
7 7ict5i^r, m&j£MfrzmicFMJ±?$. mm\m$& 



[0 0 51] mz tC*Sl>T, Nf^*;l/'f!M0 S h?> 

^x^t i i-T i 3to^n^n^y-hg^kfli^iP^ 

fi, 2 5 Ot^yx h n — A, 8 0t>yxhn- A, 

[0 0 5 2] <*K7VS/'X*OSit#£>ttTfc* [El 
7 6 T^LfciKiBEffi, JafflHS8ffi, fccfctf^'J-feyU 
7U^f»Nf t^M- J MOS h7>y'X^T 1 l-T 
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f ) • 

(10) 

17 

2 <DV-Xm%:&A?Z>C£T\ ¥-mfcMfc2 1 rtfc P 
^C0^x;l/fMl 2 t^rffJ/S-r^o ^f*«fi 2 

1 rtlC&P^+*/l/£iMO S h7y^x^eMt§/: 

titfBSfSo ^tc, 0J*{*jPd W^V*. 1 3 0 k e 
VtDx^/b^— T\ 5xiO ,J /cm^F-XMii 

2 2eMt^o ^-V*7l/£y h» 1 2 2te. L 
OCOSi22i: T*?Pa#«««*:je«-r S J: 5 ftfB 

[0 0 5 4] ^x;l/jEigE l 2 1 F*3««j»JSSP. 

tc„ ft^l/F-7 D I12 0^Mtl.o 

;UF— yil 2 0<DffMU\ 5 

0 k e VOx^^-t\ 5xiO ,2 /cm^F-X 

[0 0 5 5] 17 9tCarrHSlcfcl^T, ¥ag# 

lfi2 l<D^S±^h>^;l/K{tflS2 3i:*5K{t:K2 

3 i *mmtmc&K>&f£Lrc&* ^co±{zy-hnm 

UntLT. m?Ll£F—zfb#V i/Ur3>JB2 7 l^C 20 

v DffitcrjBjS-rSo &*5> &ffcffi2 3 i co^fi i o 

0*>?7s ha-A*§jS, F-yh^U>"j3>l2 7 

1 (omWi 1 0 0 FD- AiiT\ 

^ lt(±u > (p) ^mil, asiet± i x i o 2 °/c 
[0 0 5 6]^;tc, 0 8 oic^-TXStcte^T, y^eu 

U^gpicfcttS F»yF^y>'U3>l2 7 1 <Z> 
±g|5tcStR»JCU> ? X F77^R 2 2 1 ^rfBfiE-rSo C 
<0*§£\ Ui^X h^X^R 2 2 i tiy^eu-tr;i/zu-rgp 
<oy— K67?rPltc»pTJBfiK^n5o ^* LTx U^X h 30 
TX^R 2 2 1 TfflfenT^&^ap^O K-^F^Uv' 

[0057] 0 8 U±. H!8 0 Sr±ffiffl [ij (Ui^X F7X 
2 2 1 *JB/£-r£ffiJ) A^M^iaT*^ 

&o U^XhTX^R 2 2 Hi, &&(D£hik%:%i 

tg-ttlAL±i:, ^<DJSlHcDLOCOSJf L L±*H 

[0 0 5 8] ^(C, by'7F7X^R2 2 l«SL/c 

12 7 l±tc, 7n— x^>yy— hfcnvhn-^uy 
— Hi:«rt6S-r5«ffiliejigK2 4 i: 5 *6tf K 2 4 1 €: 
CVDSlCTiffitSo ft 43, COIIiSliT l£ O S (tetr 
aethyl orthos i I icate) AS, Sftfli (s is NO'. TE 



WIJH 1 ? 10-2 4 7725 

2 4(iONOMfci*«;«n4JS&fefe5„ ttflfcfli 
2 4 l liAlftE,SP:fc^ 

[0 0 5 9] 12 8 3ic^-rxstcfct>T, ^^eu 
-fe;UTU^gpcD^#fll2 4 lMUyXF^X^R 2 2 
2THl\ ^Of02CO^®co^fM2 4 1 J&^TI^£f 

£ 0 coi^ *<Dm<Dfamzis^Ti£m{tm2 3 it 

[0060] 18 4(1 i8 3£r±ffiffiJ (Uv/*X F"VX 
2 2 2£ffMlT£{PiJ) ^?>a/c¥ffiiT'6^ U^ - 
Xh^X^R 2 2 2ti:^^e'J-tr;l/ZU-r^^Mo c fc 

^TteU^'X FTX^R 2 2 2^fg^c^nTl/^l/^cD 

[0 0 6 1] Ui>'XFvX^R 2 2 2 »iir; 

m 8 5^^-rxgtcfe^r, ¥m&mm2 \<o^m 

±mcY—bm{tM2 6 £&£ffi{fc:M2 6 l *mfflt& 

124 Hi, SfkM^/uT*0^rc:46»ft$n5Ci:(± 

t± 1 7 0*>^X ha — 2*g§n?£5 0 

[0 0 6 2] 12 8 6 tC^-TXSlC&^T, HiSIhI 

SSS5W^tOSiiSlE«:U^X hVX^R 2 2 3 tIl/\ ilia 
(Hj&ggf5±<0^{fc§l2 6 1 £r^x*y Fx-yfy^aDi 

[0063] 08 7«, 0 8 6*±ffiffi!l (Ui/X h^X 
2 2 3^JBfiE-r5ffll) A^Mfc^DSiaTfeO, U->* 
Xh^X^R 2 2 3 ti^^Uir^r UYffifc i&'Bffi 
SP^«*a-5 J:atCJBfi)c^nTV^A^ jgiaisJSgglU;: 
^ot^TiiU^X FVX^R 2 2 3 7bS^c£nT^%^<0 

[0 0 6 4] k>*XFvx^R 2 2 3»iU; 

flL HI8 8tC^f X*§IC£>I^T, y— hffifkSS2 5^3& 

^rU-fe;l/ru^g»±oie»l»2 4 l (i, S{kJK*-&A,-C 

?b\ ,:'.«i±^-C^figfk]J^2 6 I ^fiElsJUKWA^ilD-rs 
ci:(c^^ 0 afc, Kfkfli2 5 l oiP^tis o^^yx 

F-n-Algr^ 1 ), K{kflS2 6 Mi 2 5 0*>yxh 

[0 0 6 5] *tc. 0 8 9^^-rXgtC^o^T, 
JI51S2 i «o±ifii^ifiitc, y-hv|iW*t^i:LT, fftj^tf 
F-yF^'Jy'J^>l2 9 I #C VDr£fCTflM-r 

^4o, K-^F*'; >"J n>/!2 9 1 Off^ti 2 0 
0 ()^>yx hP — AftUXfT. Z<D^m®£ LT(i>J > 

(P) ^rffifflL., }«Jg(i5 x 1 0 2 VciTi 3 lifi^ 

[0 0 6 6] *:, [19 OtciSf XfV.lcfc^T, K— 7 s 
F*'Jv"Jd>82 9 1 <D±mc\si/X F7X^R22 

4 ^ygfiKLT/^^ — >— >y*?T^ 0 ^^)tti^i9 i 
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[0067] 0 9 1 «\ H9 0#±ffiffl( (Uv'X h7X 
^ R 2 2 4^:^^-r^fl[iJ) ^SSil/ciWiiiaTfeO, US'* 

[0 0 6 8] C£0^*-V->^CcfcO, i5BEE3HC*5 

fflliHISSiiRtcfe^Ttt, y-hi^ftUi!2 5 fcJt/y- F'l 

2 4, 3>hD-;l/y-hii2 8^Mt^ 0 
[0 0 6 9] #:tc, iffijfijffigp, SffllilEgglttc-i'^viiA 
(CctOLDDll 2 7^SL/cli y-^KftK2 6 
&£Zf<f-hmm2 9 COMM. y-hl^{UM2 5feJ;tf 
y-ht86 2 9fl)il, F>*;UggfkBl2 3, 7n-ir 
-f>^Y-hti2 7, AfI3&*ij9l2 4. nyhn-;l/ 
MI*£2 8 omUfSatC. 1 0 0 O^V^X hn-A 

iiAtc^Oy— x • KU-rvJl l 2 6^Mtl>;:i: 

[0 0 7 0] lCT\ LDDll 27(i, l5*J*Cf flt*-i' 
^>430keV(Dx^l/*-T% lxi0 13 /cm 2 
c0K-XS^7iA-r^C^Tff^^^ o £/e. y-X • 
1 2 CTx.tfatjR-<^->«:5 0 k e VCQ 

:c*;U^-T\ 5xi0 15 /cm^K-XMi±AL 
Act*, 8 5 0°CT6 0»H7 r -— % £ £VB!H~t 

[0 0 7 1 ] S: 43, COfglC, **^>£fBJ5)u SRBfg 

[0 0 7 2] <ffi&(Dy^vi'*?t*V<DKim&>&L± 
mm L/icfc 5 fe#E<D 7 5 *y * >J IC *5 ^ T ti , 
ffi^DRAM^ L, ^ ^ ^ffl i: tfifiStJB U — ^^hb" 

K7|-7<0M««:WrSfc«). lHiS8aattC±MSO h u- K 

[0 0 7 3] £tc, irv7<D7^vi/***:VftT+& 

ff»Jx-M:\ SHEETS Tti:, S£fk§l2 6 Hi, U>>'X hvx 
^R 2 2 3^^-r 3X?ii (08 6) ?«gt, fSftJJS 
2 5 1 ^flM^SI&lcS&lc/SmS-es (188) c <k 
lC&£ 0 -Tft^b^, y-hKftH2 6 1^2(E]tC^CtT 

ftifLT^r- hSSft«2 6 1 <?D««tt*ft^i:rc:0, 

O S h7V*>'X^T 1 1 ^«»M* < flI4^n§3a:i:<D|. M .J 

[0 0 7 4] <S3^fit*fi?IJ> 

<a-/y ^l.ilK^T'fj'L/'cD R A M<D£f**YM>#;l;:, tfi 



(11) fWl 0 - 2 4 7 7 2 5 

3 0fMtLT, niz-v^lHiMLrcDRAM (« 
fg. LOGIC in DRAM^nffW 8 0 0 cDttM 

[0075] LOGIC in D R AM8 0 0(i, n 

LrcgUf-vy^ LTfEStuTcD R AMfcn^'^lHlSi: 

[0 0 7 6] 09 2tC^-r=fcatC, LOGIC in 
/0 DRAM8 0 0 tf:n>?^g|5£ D R A M %h IC ±W\ 2 tl 

D R AMtf[UctefttC^fc£^C, ffiU— ^vBSS 

ns-fevxrvyasair^'S'snTi/^o ostk 

7^LOG I C in D R A M 8 0 0 £*5^Tfi\ 

[0 0 7 7] <§h7>^^«>cnt»^)#w 

D R AMSfl5^(i:^^*;l/K— y®0^1ffiiaiBjg*h^> 
>~ X £ ic J: 0 ^fk * -t± feflW , n >? y 5 gut? (iKftflSff 

[0 0 7 8] 09 3*±fie5fcOH3fi>3i£tC<}:0«iigLrcL 
OG I C in DRAM(?)(i»l (SB^H) TS!), 
ny-y^7g|5i:, DRAMtWO-tyxry^WJ;^ 

>^X^ T 21-T2 30^®^n^n^LTl^£ 0 
JO [0 0 7 9] 09 3C^T, Nft^;l/lMOSh7 
>> ? X^T2 1 ~T2 3(il«|— 0¥a»<*SIS5 1 (P 
Si) ±^fiE$nrcP^^7Jc;UJB l 5 lrttcjgj=£2ti 
Tl^o ^x;l/@ 1 5 1 fi^JM/JH 1 5 1 rttcJgjacSti 
/cf-V^vhil 5 2t, LOC O SIB5 2 fcT?* 
^F^Ht^n, Nfi'^SMOS h7>yX^T2 1 

[0 0 8 0] ny'7»)Nft^SMOSF7>^ 
X^T 2 1 (i. ^x;Uiv:'i l 5 1 rttcffilt LT¥fr^fl?flJ 
40 -Zftfc 1 WOV-X • KL/^>i.l 5 6 ^j$V — X 

- Kb-YVil 5 etDI&j^i/^aaSiSSPlClgLTJBfig^ 
n/c 1 ^COL DDll 5 7 i:^{i^Tl^o 

[0 0 8 1] f LT, L DD« I 5 7C0±SB(ciiy— h 
BEffclH 5 4 ^JBfiR^ti, hi^fkli^ 5 4 ^_L,'Vf?tc 

T^^^x;!//! l 5 1 f^tCkL ^-V^wU F — 7JB 1 5 5 
50 [0 0 8 2] -tz>X7> y,''f|SC0 N ^ -V ^;l/.?!M OS h7 
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>i?X$T2 2&, ^X/Wf 1 5 1 rtlCffijii LTWrtC 

ff^^nrc i *hov-x • Ki/-r>Mi 5 6t, ^,i$y 

-X • KW>1 1 5 6^iPl^i/^'&'5aaJiffilcSLTfl5 
«^nfc l^LDDil 5 7 £«rffiH*.T^£ 0 

[0 0 8 3] ^IT, LDDMl 5 7<D±ffilcte7—h 
Kft«5 3*<JgfiltSn, SRy-h»ffcJR5 3 0±SWc: 

SHU! 5 6«^ntt^ 0 y— h«1S5 5£> 

T/If<0^x;WS 1 5 I rtlcfcL t^* F — X/g? 1 5 4 

[0 0 8 4] ^^'Jt;l/7l/^Nft*;l/SMOS 
h5>>^X#T 2 3(i. ^x/lWfM 5 lrttcliLT? 
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* [0 0 8 5] fir, y-x - h't^om t 5 6fej;t/ 

L D DJM 1 5 7 <9±,'fPii:t±y- h(^{b)K 5 3 fg/St£ 
tu ^Ky-hBSfkfli5 3 0±SU;:(±y— F1IJSS5 5tf 
JK/£Snr^£o y-NKftK5 3 4SJ;Cfy-h 

«fi§5 S^fflJStctitl-Y K * -yl/ffifkfll 5 6tfffM£ 
titl^o STc, y— h«fi§5 StOTJl^O^x/UJS l 5 

1 F*31C«\ ^+*;l/K-yj&i 1 5 3^Jg/S^nT0^ o 

4*o\ p<^eu-fe;i/7'u^g|5(±y-h7'u-ffl}iifc*oT 

*5 9, m&o¥—hEo Ltf 1 OV-X • Kb-OJii 

[0 0 8 6] 4*5, a3CNft*;l/SM0S h^>>? 
X T 2 1-T23 ^tfM^Tt^^fo 
[0 0 8 7] 
[S3] 





o V? y ^ » ( T 2 1 ) 


* > J*T V^aU ( T 2 2 ) 


/ * »J -fc/UT H 3! ( T 2 3 ) 


7 4-^ vmtmm. 


4000 A 


4000 A 


4000 A 




60 A 


100 A 


100 A 


y- h ss&jp: 


2000 A 


2000 A 


2000 A 


y- h 


5 X10 20 /cii 3 


5X10 20 /cni 3 


5xi0 20 /cn 3 




1000 A 


1000 A 


1000 A 




B 700keV lxi0 15 /cm 2 


B 700keV 1 x 10 15 /cii 2 


B 700keV ixi0 15 /ca 2 


^ + *A-* v J- 


B 130keV 5xi0 12 /ca 2 


B 130keV Sxio^/cd 2 


B 130keV SxlO^/cn 2 




B 50keV lX10 13 /cn 2 


B 50keV IXiO^/cm 2 


B 50keV 5xl0 12 /cn 2 


LDD 


As 30keV lxi0 13 ycm 2 


As 30keV lX10 13 /cra 2 


As 30keV ixi0 13 /cn 2 


•y~;*/K W v 


As 50keV 5X10 15 /cb 2 


As SOkeV 5Xl0 15 /cm 2 


As 50keV 5X10 15 /cii 2 




850 *C 60b in 



[0 0 8 8] it3tC*5t^T, Nft^M!MOSh7> 30 
v^X^T 2 1-T2 3<D*n?n<D** F— 77ffl5 
fiK^<O^JJEftlK-X««i, lxiO'Vcm 2 , 1X1 
0 12 /cm 2 , 5X10 ,2 /cm 2 ^d:oTl^ 0 4*3. £ 
A^ffit&tefaftfetfnv (B) T*S*3, SAx^;!/*- 
(iMtlfc 50k e'VT'fiSo 

[0 0 8 9] £fc. NftWSMO S h7>^^T 

2 i - t 2 3co^n^n£oy» FggfkJSS<DJS#&. 6 o 

t>7*Xhn-^ 1 00t>^Xhn-A, 100^ 

[0 0 9 0] S/c, i9 3t^Lr;Dy7^SP, -tr>X 40 
Tyf\%, ^€ «J -byl/7 U-Yite N f f ^/W!M O S h 
7>y*X^T 2 1 — T 2 3tc*3^3, A - A ' B- 
B' fit fc^tfC-C !8{cJ:§8fTffigB»(0^*E«g^ , D 
7 7^f/l/ffl9 4 iCfr^o 

[0 0 9 1] 0 9 4 tCJol^T, 8fWtcBfffi?3ffi]^fflH 

tcfpi^oTiEfllijTb^lill'itc, y— h'.tiW Of'JyU3> 
«) , y-h&ftflS (S i O2S) , ^x;U/l (/NyK7 

[0 0 9 2] y- Kti^(e*5tt^T^l!^7lg(i:-a 3 tc^ 50 



T <£ ? fano F ^ > iy X £ tsi^T fe fry Uftt t?t^— 
tc4££5t^J&£nT^£OT\ A-A' it. B- 
B' 8L *5<£t/C-C* iat±a4t)'8'aiS« (A-A' 

ja*EKu -r 3 46Efirriw tc t± 2 mmr-^k in^) 

[0 0 9 3] 0 9 5^a.y-hKftROff^«r^ 

fo [H9 5tc*3^r, Wm&MfrZmicui/v?^ -tr 
> X T > X , ^t'JWU-l' {JPO ftifno N ■^■•v 

46 s DRAM t'fPO -tr > X T 7 " > X'nfi. ^'t 'J"-fe;l/Z U-Ti'lP 

[0 0 9 4] <*h7>> ? 7;^<OHii5 ( 3r£>WTtC, 0 
9 •AT*7jkLrzui/y?i^ U K A M.'^-tr > X7 y^fl 

i/X^T 2 t — T 2 3^Siia7iffi^O^T, El 9 6 — H 
I 0 4 *JIJ^T,ittHJJ-4-£o 
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[0 0 9 5] 12 9 eiCm-tXfflcte^T* P3!<9 

5 1 cQSiTilc an^ffitc ckOLOCOS Mi 
5 2«\ 0J*.(£ 4 0 0 0 ^VXX 

>€\ 7 0 0 k eVCDx^;l/^-t\ lxi0 13 /cm 

ieo^x;US;i«l 5 1 J&JBJfi-r-So ¥^*JiE«5 
1 rt£&P^**;l/SM0 S h^Vv^X^^ffM^T^/c 

titfiB&r^o ^(C, 0J;Uf#n>-r;*>;g\ 1 3 0 k e 
VOx^^-T\ 5 x l 0 12 /c m 2 £0 F — XS^rSE 
AtSC^T\ **i*Sffil rttc^-^*;l/*«y H« 1 5 
2«rflgJ5g-TSo ft 43. ^*;b;^y hJiM 5 2 fcL LO 
COSl2i: T**? BB»K8B«*flg«-r S £ 5 Settle 

[0 0 9 6] 0 9 llZTjk-rXMlclS^T, ^x;b 

SB«1 5 1 F^F/r^teMtC, ir^xrvXSBO 
X^T 2 2tc^t)^/c^^^*$^)iiJ^cof£l^^^;b F 
— ^11 5 4 ^rJBric-r^o COh^. 
^^'J-tz^TU-t'gp^ h^>^X^T 2 lfcJ:l/T2 3 

(om&mmc^^^ji^—^m \ 5 4Aw$ti5 0 

-Y^-V*. 5 0keV©x^-T\ UiO'Vc 
m 2 (D F-Xffi«:i£A-r £ C £ T*?t o 0 
[0 0 9 7] ^tc, H9 8tcS-rxSlcfei/^T, -hVX 
r>XgPtO±gf5tCb^X h^X^R 2 5 1 ^S^L, n 

*J v 9 *5 <t ^ y -t ; i/ r u gp c9 * * ; u k - XJi 1 

1 5 4tcSWW^^pjM ! ia«:ii*Pi£AL. ^^'JWb 

*;UF— XJBl 5 3Wn 0 c<Q££ % n^y^gB 
OF7V^T2 1 OBfiKSSiStut^-v^UF-XJi 
1 5 3A^J5)t^n§o ftTWbF-yil 5 3^ 

JBfiKfclu Pxtf^a 5 0 k e VM^M 1 

-T\ 4 x l 0 1 2 / c m 2 0 K-XMii At ^ C i: t 

[0 0 9 8] ^tC, 13 9 9lC^*rxStC*3l^T, -feVX 

r^xgpio^c/y^eu-t/i/r u-Yg^coigptcu^x ft 

X<7 R 2 5 2 J&JgjSU av^-y X'ff^T^ F— XJiri 
1 5 3tcSJRWlc^jSEi|a«:iiApj£AL, o^y^gpoh 
7>yX^T 2 nc^^H±/c^Mggco^--v^;UF- 
XJM 1 5 5£rJB/ST3 0 &*5, ft^l/K-yW I 5 5 
OSfiJtte* $Jxti^n>-f;t>£\ 50keV<Oxts/l/ 
T\ 5xi 0 12 /cm 2 ^K-XMaA1-^Ct 

[0 0 9 9] &tc, [2 l o otc^irxfitc^T, ¥W 

3 l €:«SfK{kf£lcJ;0fl5fiR-rSo £*5, fSftlHS 3 l cQ 

[0 l 0 0] ffl l 0 l (C7jrril§tC:fc^T\ 

xr^xsp^Dcfcav^'j-tryi/ru-rgpcoiesBss 3 t± 



(13) *$|jj4¥ 10-247725 

^l/^f7X7R 2 5 3T*\ n^£ffi±<Dfi{k 
15 3 1 tO^*aSlf3WtcK£-rSo 
[0 10 1] :^C S Ui/XhVX7R 2 5 3«SL/: 
1) I 0 2lC5VtXglC:fc^T, 4Mg{*g«5 1 <D± 

tcj; OJgjffi-rSo c<75£:£, -fe^XT^XSMo^t/*^ 

'j-feyi/Tu-rtw^fkijes 3 1 A^ELuajsc^iQAp-r^ 

C<ktC&3 0 £*5, KfkM54 1 OJ¥^^6 o^-yxx 

ho-i,sat'6o, mtrns 3 1 C± 1 0 o^->xx h 

[0 10 2] |g 1 0 3lc^rxglc4ol^T, §£ft 

is 3 1 is&zfnttms 4 1 ^±tcy- h«i#»<k l 

T, 0!l*.fcfF— XF#»J i"J =iym 5 5 1 ^CVDStC 
TJBfiR-rSo F— Xh^US/Unv/15 5 1 <£>JP 

^(i 2 0 0 0^->XX ha— ASJST. 
T(iU> (P) ^ffifflL. ififiEti 1 x l O 20 /crn^ 

[0 1 0 3] ^fC, Ell 0 4 tC^rf X^itC&^T. F— 
XF^U^U 3>«5 5 1 eo±g|Hcb^X h^X^R 2 
20 5 4 ^:}BritL/<^ — yx>X'^fT9o C(7j/^ — >- > 
XtC^*9. n^^auc&^Tte. y— F»ft«5 4fe 
cttfy— F*8i 5 5*. -feVXTVXaSfccfctf^y-fe 
/l/T U-rgBlc*5i/^rti. y-FKIkH5 3 4o«J:tj r -y-F 

[0 10 4] p^7^^- -tr>XT>XSP. ^ 

U-tr;UZU^g^c-r^->?$AtCci: DLDDU 5 7 
/SLfcfg, a ^^y^^tCfe^Tti. X'— FffifkM54*5 
^t/X- h^H5 S^DfPJMlc, -feVXT'VXgBfectCf^ 

JO X— F®*15 5 coffiUuTntei. »lO0OtV^Fn-L 
COH^CO^^ F^7*-;I/KfklK5 6 0 ?L 

■SAiaDV-X' FU^v/if/1 5 6eMt§ct 
T% 19 3IC/TtLOGI C in DRAM^W 

[0 1 0 5] CCT% L D DM 1 5 7(i, <JiJ^.tfflt^ 
(A s) -fjr>%:3 0 k e VfOX^^-T', 1 x 1 0 
1 » X cm^F-Xiit^itA-rsCiiT^fiJt-r^o ^ 
Ac. V-X • FU-TVSI 5 6ti, ffiJ^ifaSR-TTj-V* 
^0 5 0 k e VOx^^-T?, 5 x l 0 ,s /cm 2 .O F— 
Xut«:i£AL/'ctS, 8 5 0°Ct3 0»t"J7x-^t$c 

[0 10 6] ftfc, C^O^IC, *iV^>£fl&S, ^PdTO 
&4ll!ifDfl5fiE. lCM v /^ff5figXfiS^«:«S c tick 0 L O 
G I C in D R AMtffl5jK£ft£*^ W^OIg 

[0 1 0 7] <?£*<D LOGIC in DRA M<D\!\\ 
m&>VJL±m%Lrc£?t,C I^LOG IC in 
DRAM(cfct^T(i, nS^y^SG, -tr^XZ VXSB, ^ 
50 t'J-b;UrU-r^35:JfT*(¥ilJ?ns. W' ! t!fe^lV.ft5 
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MM* h 7-> ^7^K:&t)^Tg^§ c i: f L * 

t Madras* LT^fco 

[0 1 0 8] LfrU ^-VT^UF-^gcO^ftrlg^ 

n t sffi <k tog^&^T^^sE^as^is < & s /c 

F * 7 ic £ 0 flifJ*ti«:Sfr t T^rco 
[0 10 9] *fc, □v ? ^^S|5-e(i. iSIg®Jft£^£f#£ 

T'fcfc, «fkK5 3 1fci\ U^Xh7^^R 2 5 3»i 
-TSXg (B10 1) S«8T, S£{kHl5 4 1 ^fig-T 
SfigtcSetCfiRg^-lirS CIS! 1 0 2) ChM£:£ 0 

- F KfklSB 5 3 OflfStt^fb^^ U fc *) , JHff ^SJfflltt 
gPcON^-v^/l/SaMO S h^VS/X^T 2 2*3cfctf T 2 

co i i o] <S4cose*e«> 

•vv'i^t'J («f£, LOGIC in FLASHY 

two 9 o omm&£vm&xmc^^Tmf\^-%o 
co i i i] h^y^x^(ommit^m\ ±nm\tt 

So 777^a^€Ui:MPU (microprocessin 

g unit) 1 ^y^rt^f^^iityK?*. 77-r>i 
aSilfin >?*y ^> £fif 0\ {RI;Uf 1 995 I 
n-xyn^^t^^ntl^ ( 1 9 9 5 I E D 
M SHORT COURCE PROGRAM " E 
MBEDDED FLASH MEMOR Y AP P L.I 
CATIONS, TECHNOLOGY AND DE 
S1GN\ CLINTON KUO, MOTOROL 
A) o 

Co i 1 2] — m*tm i o sic^-To m 1 o stc^^-j; 

oiC, LOGIC in F L A S 1 1 9 0 0 it, ui/y 

it, mrnvtozct. -r&fr^. ftmshi&jjtf&mmT* 

CO 1 1 3] £fz s 77-v>/a^tUSt1^ SJMEEtf 



(14) ^IJ^jif 10-24772 5 

0, If -yytOLOG I C in FLASHrtT*f$t£ 
<D M- * 5 SfliSi?} h7^>'7^ M <k 75: S Q 

co i i 4] <ah7>^^o«js>cnc > «tt^ 

T'*foSLT^fc 0 «T\ ^fkfSJS^F^^X^c^o 
T^x.£<k<k&(c:, ^^*;l/K-yjl(7)^^«jK^ 

LOGIC in FLAS HOfiSi T*£> 

£ y U -tr/UZ UY maa ^ 6 ti5 N ^ * *;imM O 
S h^Z/i/Ts^ T 3 1 — T 3 3 OHSfrS^n-Fn^LT 

CO 1 1 6] 0 1 0 6 1C*5^T. Nft^iMOS F 
^>^**T 3 1 -T 3 3itm—<0*mfoWfiL7 1 (P 

so ±ic&f&znrzpm<DV2Lj\,mi i 1 rtic^^n 

Tt^o ^x/W8? 1 7 1 (±, £x;ura 1 7 1 rttcfgiKS 
20 tl/ift*;I/*7hil 7 2t, LOCOS/172<k7? 

m^rs^m^n, N^wiMosh7»'x^T3 
i -t 3 3(±, ^n^tiK^ra^utsnfcSiW^JBflcs 

CO 1 1 7] n^'V^ONf-V^wbSMOS F^V^ 
X£ T 3 U±, *y;x;Wf 1 7 1 filcJfiitLTWtcM 

^nrc i sov-x • Y^ym 1 7 6 <k, skv-x 

n/c l^LDDi 1 7 7 £«r<8*"C^5o 
CO 1 1 8] fit, LDDil 7 7 (D±matf~ h 

30 mm 7 e i^m^n, KSftiH 7 &o±»u: 

mi 6fe<fctfy-hiS7 9£Ofijffitcti+h-r k^^— ;u 

Ti^^^Hl 7 irttcti, f -v^^K-yii 7 5 

CO 1 1 9] 7^yzs^**tjmztelf&t\iMlEi®<DN 
f + WSMOSh7>yX^T3 2tt ^x;UJi 1 7 

1 7 6 X • Fb-f>W 1 7 6 0Ir)*^ 

^ ^vaiacgltfM^tl/: I.SOLDD11 7 7 <k 

[0 120] fit, L D DJ1 1 7 7CD±g|5(Ci±y- h 

Kftffli7 s^jFM^rn, SKy-h^fUi7 5^±gf5tc 
SEfkflis offis?nn^ 0 s/-c, y-Miffi7 9co 

TMWx;i/W i 7 I rttcii, f-t^yl/H-yf;'1 I 7 3 
CO 1 2 1] 7^7 i/a. ^ ^eugntctdtt^^^eu-tryUT 

50 U-T ,'f(5^ Nft ^yU ,r i'-!M OS h ^ > y'X ^ T 3 3 (i , ^ 



-14- 



(15) 
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27 

x;WBi 7 1 rttc&£LT¥fTtcfl5lSS n/c— H<OV- 
X * KW>i 1 7 6#ti3*., V— X • KU-Y»0 1 2 
6 OSSSB±SBic(i h V*;UBSftflS 7 3 flMSn, 
SSh>^UKftfll7 3(D±mc&7a-7-4 h 

[0 12 2] ^/c, h>*/WKft)JJ57 3. 7o-f-f > 

h®S 7 7 , Jir^tSSi 7 4, 3 > H D— 
h*ffi7 8<£>fflflElc«:*tM' K * -/UKftflS 8 O^ffM 

[0 1 2 3] 3;fc, 7D-r^^- hll7 7 <DT 
JB^x/Wl l 7 1 rtlCte, f-V^l/F-T'll 7 5^ 

X • K^yfl 1 7 7«r«^-r^«iti:«:^T*3 0, ^ ' 



25 



10 



[0 1241110 6lcSt V^*y S/jl * ^ U iCfe^T 
iSiHEEBBcON^^^USiMO S Y^yV 
X£T3 2^y-hKftflS7 5<OJ5^»feff<. ^ 
V -tr;b7 7 b-r^ON5 L ^^.;I/5yMO S h^v^X^T 3 
3<9 h>*;Uffiffc:JI£7 3, n ~>">y N *;US!M 
OS h7>i/'X^T3 1 ©y- hlKffclM 7 6 OHMta?* 
7bW<&oTl>£/£<^ HiBEEBPON^-v^yl/SJMOS 
h^^X^T 3 2^^^/b K — 7°J1 1 7 3£D^F^ 

[0 12 5] S4tCN?-**/U3yMO S 

X £ T 3 1-T33 O^BE8g7C«^-ro 
[0 12 6] 
[«4] 





o V v * fl» ( T 3 1 ) 


&mmm ( t 3 2 j 


;<*>>-trATU"<SiS (T33) 




4000 A 


4000 A 


4000 A 




60 A 


250 A 


100 A 








1000 A 








1 X10 20 /CK 3 








TBOS/Si 3 N 4 /TB05»100/100/100 J 




2000 A 


2000 A 


2000 A 




5Xl0 20 /ct 3 


5 X10 20 /cn 3 


5 X10 20 /cn 3 




1000 A 


1000 A 


1000 A 




B 700keV 1X10 15 /ck 2 


B 700keV lxio^/cn 2 


B 700keV IXIO^/cb 2 




B 130keV SxiO^/cn 2 


B 130keV SXlO^/ca 2 


B 130keV SXlO^/cn 2 




B 50keV 1X10 13 /c» 2 


B 50keV 1X10 12 /cii 2 


B 50keV IXIO^/cb 2 


LDD 


P 30keV IxIO^/od 2 


P 30keV lxiO^/cn 2 






P 50keV SXlO^/cn 2 


p SQkeV ^xio^/cn 2 


P SOkeV SXIO 15 /^ 


*4aa 


850 'C 60nin 



[0 12 7] i4 iCfc^T, NftWSiMO S h7> 
^X^T3 1 - T 3 3 O^nfn^y- h ISffcflSOJP^ 

1 0 Ot^'XhD-A^^ott^o 

[0 12 8] J/c, Nf-V^l/SMO S b^yyx^T 
3 2 V--/m 1 7 3 ^ffi^^^ K— X 

Kil x 1 O'Vcm 2 , N*-**;l/S!/MO S h^VS/ 
X^T 3 1 fccfctfT 3 3<D^**;l/K — 7T1 1 7 5 40 
M^^ttK-XiiUil X 1 O^/cm^^oT^ 
So 4*5, SA^MWiffinfe^ny (B) Tfe<9, ft 
Ax*;l/^-tifRFnt 5 0 k e VT'S5 e 

[0 12 9] gc£, 1106 T'SLfc-bV^r^/il 

MO S h7>y^^T 3 1 — T 3 3lC*5tt_£. A-A' 
«K B — B ' &i s fc^t/C-C SSilCcfcSWiM^O^ 
Wk-fuyr^i^m 1 0 7tc^-r o 

[0 1 3 o] m 1 0 7tc*5^r, fii«iicwfan>?ifi]^{aH 



fa ^ o Tfc«("J^ 6 Wtic , y — h rB*S 'J y'j3> 
/I) , y— hKftJK (S i O2JB) , ^x;Wi O^l/^ 

[0131] Y—hmmz&iftti[mmm±m3\z7jr, 

tc££<fc5tcfgJ&£nT^5<DT% A — A * «L B- 
B* J*, fccfctfC-C fcft^fi&O^offiift c^n^'ti 

[0132] i/c, 1108 (C&y- h SSftflM^I¥^^ 
^"To 0 1 0 8lC*5l^T, M^&Mfr^mcni/y 5 

^yl/SMO S h7>^X^^LTl^o H 1 0 8 le 
/f^ti5J;oi:, 777vj^'J iWeOiWj'ffifE.'tPortSfk 
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[oi3 3] <^v^y^^(Dmm^m>^AT\c^ m 

1 0 6 T*^ L fz d l?v ^SP, >y n ^ U SROffiffif 
7>yx^T 3 1 - T 3 3(9S4ifi;£r£tCO^T, {H I 0 

9 -IE! 1 2 2%m^xmi?&o 

[0134] m i o 9tc^f xstc^oi/^T, ?m 

<D¥mfcMtfc7 1 ^SlMtcnrrxffit-cfcO L0C0SI 
(7*— /L/Fi£{fcJi@) 7 2^ 0!lx.ff 4 0 0 10 

>£\ 7 0 0 k eVtOx^M-t\ l*xi0 13 /cm 
2 <7D K-XS*:i£A-f 5Ci:T% ¥Wftfi«7 1 fttcP 
§|JcD^x;l/®Sl 7 l^ffMT^o ¥»{*g^7 

i rttctip^^^uSMO s h^>^x££ffM-t£fc 

a& lc N £J<0 £ x;l/fig« t Jgfig £ ft 5 tf, SJBJ3 *5 <£ t/H^: 

t±«e-rso mz.i£#v>'{*>*. 1 3 0 k e 

VtOX^;l/^— T\ 5X1 0 u /cm 2 (DK-Xi^ 
A^3C<hT\ ¥*ftlfi7 1 h«l 
7 2Wn o &;fb\ f-t^^Ml 7 2(t L 20 
OCOSJf72<h -e* : ?Iffl»«®«*JB«'r 5 J: -5 

[0 13 5] iftBEESPOh^^^^T 3 2^ 

x;bQP£l 7 IrttC, m^^m&(D{&^-v^jV^ 
— -/Ml 7 3Mt^o ft*5, ^t^F-yil 7 
3QJKJ5EW:. ^{^P^>i-^ SOkeVtOx^ 
lxi0 12 /cm 2 OF-Xi4aA«C 

[0 1 3 6]':»:, □ ^y^^fccttf^U^ZU'f 
^h^^X^T 3 1 fe«tyT3 3<D^x/l/$iJg 1 7 io 

U^a$<Dh^>^X#T3 l^a*T3 3(C^MCT 
^^^^^twl/K-yi'il 7 5*JBf£-f£o fcfc, 

*\ 5 0keV(7)xW-T\ lxiO ,3 /cm 2 0) 

[0 1 3 7] 11 1 OlcjjrTXglCfc^T, 

f*«tg7 1 eO±iYu±^ h>^;W8ftlK7 3 fc&SttftlK 
7 3 1 £&&{fc&fc:J;DffMLrt:^ ^<0±tcy- h« 
litmfcLT. I5*jx(f K-Xh7K'J^'J3>Ji7 7 ^ 
CVDStCTMtl»o 3 i 1 

0 0t>^hD-Ag^, K-^h*'J'>'j3>I7 
7 1 ^IP^ii 1 0 0 0t>yxhn-ASgt\ ^tD^F 
SE^fc LT(i:'J > (P) fcffiJIJU &m± 1 x l o 20 / 
c m 3 £i/g'C$>£o 

[0 13 8] #tc, mill ic^-rxgic fcl^T, 
fiO±ffl{CiStRWlcU> ? X hvX^R 2 6 XteBfU-tZo 

gpoy— hiffi^ipjtcittoTfBfiK^nSo fir, by'x so 



10-2477 2 5 

h VX^ R 2 6 1 T'at»nt^&l*^<?) K-Xhtf'J 
U 3 »fl 7 7 I Sr.F4^14 x * > y *c <fc 0 K£"T So 
£K9tfl£#EI 1 1 2\Ztt^ q 

[0139] HI 1 12 (±, Ullll *±SffltJ ( U>>'X h 
VX^R26 1 «:fl5fiK-r5ffitJ) ^ 6 M/c¥®[l Tfe D , 
U^X h^X^R 2 6 i (i^g^UTU-raiHcfc^ 
t, %mm\cmn^nrcVim(om^rji't^ a (cams 

1^tg14iAL±t, ^^/UlStOL 0 C 0 S /f L L 

[0H0] l/^Xh7X^R2 6 1»^L/c 

I, 11 1 3 tC^XgtC&^T. K-^h*'J>"j3 
>I7 7 1ilc, 7D-r^ h h 

.y--ht*ife»*rs/sfBi«5«flS7 4 fca§*etaB3 7 4 1 
^{tM (s uN4) , t eo sm*micmmLfzmf£t. 

if£-t>&£ 0 £/c, tfi^lJS!7 4 1 l*iSBffi8M3cJ;tfn> f 

[0 14 1] Ell 1 4tu^-rxStC43l^T, ^ 

U -tr;l/7 W iSPtOtCiSIH 7 4li^ U ^x hvx^R2 
6 2T*HV\ ^<Oftfe^SH«<Oje«IH7 4 l^TRS^-r 

l^£-r^o C £Ott^(H 1 1 5tC^-To 
[0 1 42] 01 1 5(i, Bl 1 4*±ffi«fl (Ui^X h 

Ui/X h^X^R 2 6 2(±^^eU-tr;t/7 r U^i'fH±i^^ 

t:l5^t(il/yXhvX^R 2 6 2#flMSttTl^£:^ 

[0 14 3] U^Xh7X^R 2 6 2»£l/c 

8, 01 1 6 tC^f XgtCfel/>T. ^S*S«7 1£?D^ 
h&ftJ»7 5 fc^5Kit:K7 5 1 ^M§gft 

[0 14 4] #tc, [1 1 1 7 (C^-rxfi[(Cfcl^T, 
»y ^BPW^SSiSE^rU^X hvx^R 2 6 3tli\ n 
v>'^y ^g|5±CO»{tllg7 5 1 £^x*y hx-y ^->yic<fc t) 

[01451111 1 1 I 7*±SfiiJ (U>>*X h 

vx^ R 2 6 3%Brftfr%>m) A^M/'c¥SI3T*feO, 
UvX h^X^ R 2 6 3(i^eU -t/Ur U^.'^fc^^'iWj 

aUC&^T^UxX hTX^R 2 6 3^fBfiR5tlT(/^ 



-16- 



31 

[0 14 6] L/^XhTX^R 2 6 3«£L/c 

m \ i f-vmt\m 6 1 

b\ TKWIEgHVltmtmi 5 1 *<jSKSLMJ¥^«lfFa"r-5 
Chlcft£ 0 4*5, fig{fc)M7 6 l coffifrl&S 0*>yx 
ha-Agfi^feD. &ffclK7 5 Hi 2 5 0*>yx h 

[0147] m \ 2 o^^i&uc&^t, 
tfcffi£7 lO^ffi^ffitc, y-Mtffi*f«£LT, M^. 

£ Q 445, K-yh#'Jv/'Jn>l7 9 l<Dff^t3:2 0 
0 0*y?X ha — ASi«T% ^^*»£LT{±U V 
(P) fcffiJBU r!Jg(*5x 1 0 20 /cm3gaT^ 

[0 14 8] ^tc. [112 1 ic^-f XgtCfc^T, K— 
7 B h^ 1 JS/'Jn>^7 9 1 ^SfUCUvX FVX^R 2 

2 2 tC^fo 

[0149] HI 22li,.01 2 1 «r±ffiffll (Uv'X h 
vx^R 2 6 4^ffMtai) fr5llfc¥6BH-e£tK 
l/^h-7X^R 2 6 4 t±, ffi^«OSttSS«A Llcg 

[0 15 0] ccD^z — y-yfic^o. ni/y&mc 
fc^TW\ y-bKfkM7 6*5*0^— h*B8 7 9«\ 
SiKJEgl5tCfel>Tti:. y— KKftM7 5 4sJ;tfy-M(i& 

7 4. a>hu— /l/y— h^ffi7 8*JBdc^5 0 
[0 15 1] d^7^^ ffiBJEfflHc-r^aA 

^9 lddii7 7^m^.Lfcm> f-vmitmi 6 

:&J;tfy-Kiffi7 9 ^O^UJlTn. y- KSHfclK 7 5 *5<fctf 
y— KWS7 9<£><Rlffi, h V^;l/SfkM7 3. 7D-f 
■y >yy— K 7 7 . JBRa&SltK 7 4, 3 > h n— ;U 
y— Mi7 SOfflOffilc, S5l 0 0 0t>Whn-i» 

SAic^o v-x • FW>li 7 6%Bf%t%ct 

[0152] CCt\ LDDil 77li, $U (ffttl^ 
ty^30ke VcQx^/U^— T% I x 1 O'Vcm 2 
OK— Xiit*f±A-r5Ctr'JKfiK-r5o v-x • 

>'W>1 1 2 6li, CTx.iffflt*-r5i->*5 0 k e V<0 
x^n^-T*, 5xi0 ls /cm 2 £OF-XI^AL 
ret*. 8 5 0°CT-3 0»l."J/--M^CtT«t 

[0 15 3] ft*>\ C^iC, ^-vvnv^JFM. H^lfe 



(17) f,¥|JM¥ 10-247725 

32 

G I C in F L A S HtfJgJSSftStf, fn^M 
[0 15 4] <tt^L0G I C in F L A S Y\<0 

mm^>vx±mm l re £ s&rcd logic in 
y-fe/i/Tu-rgB&ifT'^ffl^ns, wiSA^sas k-7> 

/0 [0 15 5] L^L, ^^^^K-^ifiO^^igj^^ 
Jl t S« OS^^T'CD^M^rlSTb^ < ft S /c<£K 

K^-^f^tc^Df^^S^r^/co 
[0 15 6] ai^y^g|ST*t3\ iSigffijt£*>^f#3 

£o ffJ^tfx SJiHEESB^^T-ti, &<fcK7 5 l (i N 

X K^X^R 2 6 3»£tl.Il (El 17) S¥#J1 

t. mitmi 6 1 sfl^fiK-rsistc^^tc^s^-^s cm 
i i 8) c£tc&£ 0 -r&t>5. mtmi s 1^20^ 

^tfflx. * ft if L T y- K KftlH 7 5 <D(gM&&{tW3i 
i^SMOS Kt^S/'X^T 3 2 0iitt^l35:fcn5 
[0 15 7] 

10^7 7°rt \z mmm<r> h ^ > ^X ^ S:^ D ^/uff 
4^»^Blc:$D^r&. K-^co^F^SS 
K5>^X^tc^-t±T^^^C i:"eL^t^ffl<OsBSS 
^Lt^/c^ L#o^!k*i:t£i=aAxJ'J-^tt± K U— K^ 

[0 l 5 8] ^^JHiX.SO^^ftl/mS^f^rit-^/c 

«: WSil' 'f td # r ?f ^ ^ ft i ffcgiif *5 J: D=2Hi2i 
[0 15 9] 

50 C.l!ttlffi*fWf*^5/c*!)a)^S] ^ojjtcffiSMViatri'i i ,E 
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m3<Dmm<D b^>isx?<D? ^ & 1 
u tuies i <omm<o h^>^x^*, S8ts¥*(*a« 
cDSMrt^jfM^n/c^ i #f§n^s i <o^»*»k. 
taiam i <D^mitm^cmtRmcmfS.ztifcm i «ns 

StRWtcfBdt^n/cS l »»SOS2(0^-V^;U F-7 0 
Mi:, Fjuf^i2t0^tt:/i i ^±^co, SfSrffSSE 2 co^-^r^ 

m cD±ffl<D , MUZm 3 (O =t * * ;U F - U: ftifchf S fit 
3©*9ffl«ffi0 3^'>«:< l oti, ^(DrtSWc, m 

[0 16 0] *«ratC«*l»**2E«g<D*»t*«ffi[ 

1 <0¥Wft««i:, (iff 32 1 *f<0£i I O*»*«H«<0 
F^OfutBIg 1 ©¥»*«0±SBtcfl5fi)t*n/-c^ l 4><5r- 

htt{t«±*c«jsit*n. gflsasg i f-7 
mt>\ hues i o^wttwrtosfffs i »cds 1 o^Sf* 

i #<D»2iiaos2o¥f*a«fc, mieiw) 

mi2»2(oy-h»ftM±j£HBrit«n, mim 

2 0^^^^b-^mit, fiuf5S2(0*aSft:JlrtOHufB 
l»OS2«0*Wtt:S«C0lffltCjgJ5g^n, ffffSffl 3 <Q*I 

ffift LTHMsnfc 1 tt<o?E 2 i3viiw:>2B 3 

si:, Bite 1 tt<Dm3<v¥mi*mty<Dm<Dtt^m3(D¥ 

m&m<D±mc&fjizt\rcm 3 <nv- b mtm t *« 

m^3<Dmm-Aim$. WifcVFr*<DV^bfflt\U±. 
icjgjKSti* flutes 3 <D** K-;/Jl«\ Mie3tD 

OR*5S1-S30^M«I«*MpU mSEaSl~8S3 
t^K- TV/ ( i |. -J C ^M^fflli ^rY/LTl^o 



(18) MHllff 10-24772 5 

[0 16 1] *^(C«5WARJl3feSgO^*f*»B 
(i\ m???5iR I OffiftlO) F^Vi/'X^A^ iiuijSJfi l <Q¥*# 

<om 1 o¥Wf*aw«fc, 9uts 1 ttvm 1 <D*m»faw<D 

l."JOiiuHe3B 1 0*53i*AUO±^tcfl5fiE^ n/czn 1 <oy- 

F&ftjjs^is*., Hutem 1 ^»msf;i;. miss 1 <d 
?-bmtm±ic&f$.i*ft, mim\<r>=i-*^}Vb-7 
Jiti. sffies 1 ^¥»{*srt£>8ufB 1 1 (o^mfc 
mm<Dmc&dizn. m^fS2(omm<Db^>^x^ 

^c^nrc^; 2 oy— Ff^ftiK^^fffl^., iju neis 2 <omm 

Wfiti, «l«5S2^y-FK{fcM±^JBdc*n, miss 
2 0^t*;l/K-^lli, fufem2cD^#i*/lP t gcotuIE 

jS«Dh7^^li, 8uie^3(0^*(*:|irttcigtRMtc 

ffijt l t jgfiEs nrc 1 tt<vm 2 mmm^m 3 ^^w<*ss 
20 mfcm<D±mcmf&znrcm3<D'f-bm{m£. tuie 

mm±ic&i£'£ti, Hufes3^-fr^i/K-yji^ m 

IS 3 0¥S|f4:HrtC)Huie l 3 

l -^3 0^M^/i/^iiij^. Suffix l 
*<fctfS2 0y-h»{LKttHi;3S 1 ^IP^^rWL, Su 
IS* 3 ©y- F ttftBItt TOES 10S?<fcH»^S2 

[o i 6 2] *mmc{%%m^m4mm<o¥mw^m 

te, tmnSm 1 Offig^F^Vi/X^fi, mj 35215 l 
<33^ i co^^M^i:, WIS l »co* l 

iraofjiifEtn t ^«(t*3o±i , «icjBj5K?nfcjB i ©y- 

F»ftMi:*fllx. SffESiOWJ»Bffi(i, BffiSS 1 O 
FK'ffcK±(cfl5fi)c^ti, gffieS 1 ^^^^/UF-7 3 
Wf±, liffJiS^ 1 O^WHrtOilu.lB 1 ^C)^ 1 <D^m* 
40 mt£(Dm^Bf}iZft, HUlSS 2 COSTCO h^>i/X^ 
(4 , mifSS 2 O^^f*^ ft icMtRmc ffiii L T JBflt* n 
/c l »OS2S|«SOS2^W*a«i:, SuISl^^ 
* 2 0^**»«OM<0«»ES 2 o***B^±WJcjg 

fiE^n/ijR 2 <oy- bm<mt*m?L, 2 omm 

fflfiKi, Hu!BS2aDy-FKfkW±tcfl5J3t^n, SufES 
2C0^-v^;U F-y/lt4, HulB*2cD^«f*^rtcDmj[fB 

m<Db^>iSx*it* mzm3<D¥mi&mfoicmsRmz 
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mi*, as i ^<^um2(D^m^m^om-m)K(Dm3<D 
^wmm^m*.. mmmi~m3<D'f-bmitmimc 

[0 16 3] *K^lc«5W*]B5i5«0*«tt«« 

(i, HUfSS 1 ^fflBOh7>^X^^ tufSS 1 

<os i <D¥m&mmt, mm \ itom i co^^^o 
F^cotuiajg i to*2g*^co±a5tc^^^n/c:^ i <dv— 

W«\ tufas 1 0*W*JBrt01lulH 1 ttoim 1 O^agH* 

it. m^m2(D^mitmmcmtRmcniiL'cm^ri 
rc 1 n^m 2 mnmvm 2 <o¥«f*«« ^ . tuia 1 » © 

mmiz, mzm2(DY-hmtm±ic&j&zri, mmm 

\ tt<Dm2<D¥m&mm.<Dmc&&z^ tufas 3 com 
m^v^yi/T.mt, mt£m3<D*mfcmmcmnmc 
n±i l xm^ntc 1 nom 2 mwmom 3 (D^m»m 

m3<DY- h w±^M^nf;7P-f ^ 

wmmmt^m^, mmm3<DmwmM&, fmemnm 
mm±.\zB$L^t\, Buias3co^^^i/K— -rmtt. m 

itmimcm 1 comzz^L, mmm3 <dy- bmtm 

lifiuffijfe" 1 <0fci? J; 0 tl'ja^JB 2 coM^fc-fi'U ii9,£!ZB 
Co 1 6 4] sfK^eaj jic (IS-S .-WARrri e> .re-IKO^iSti*:^^^ 

o r , tui2^#f*sffi^«®rt^ti]ia^ 1 -s 3 <omm 

'?«DiB I -IR3 0*WftA^*fBfi)t-r -5Xf.!(a) t, liu.fe 



(19) WlUJ^p 10 - 2 4 7 7 2 5 

S 1 ~S3<D¥»Wirttc, ^ti^ti^z/ftAlcJ; D 
JB 1 ^viiiPJOiB l ~-2fi 3 K— :Arf#ittJRtfKc 

ffMtl)Xg(b)i:, buIBS 1 -S3<W«f*/f ^±g£ 

tc, ^-n^nas 1 -^3o;i/ijwts^^fig-r^xfiKc) 

i:^fS^, fufBS l -S3t0WlI^Mt^Ig 

tuias 1 -s 3 oimmnmcD -5 ^'>& < 1 1> 1 o 
/<? [0165] ^m^m^m^Rm7 mmo^^m^mcD 

Sifi;£i£W\ HufBXg(c)^ SJS2SS 1 — S 3 0*«f* 

tc. mz?jfa^m^ftftLrzm2CDmwm*mj&? 

In 2TS2HSO^«MaAlt, ^(Dftmc, 
S ^ 7? rfil t C ^ ^ ft ?b Wff L /c 3g 3 <D m WM * ffM ~T 5 X 
20 g£ x tufBS2^J:^S3cO[^^JBjS?n^fiM^^ 
IBS3feJ:0 r S2OSSil±^^X^L, ^^tufBS3 
^©IBStC K-Xffi n 3 T*sB 2 ®^0^*$ft^:?iA L 

tut B&itMSv * ^ - - > ^tc j; d istR^i tc r^^^r 5 c 

.fctjFgg i cof&jwfsss*. tu3as2o^#i*ii±tc:, 2 
<ov— bm{tm&£ifm2<Dmmn®%:, mzm3<v¥- 
mt*m±t,c. m3<D?-hm{tmte&zfm3<Dmmnm 

[oi6 6] ^mmc{%&mMm8mm^¥mfcmwcD 
m&Jim*. Miax*i(c)^ tutasi-S3co*#i* 

i<ow*ii«:jBfiK-r^xgi:, mmicomnm, ts^a 
mmitm*^ *--y?\c&<o mnmc Rfc^-r s x^ 

H-Xin lT«2ifStO^»^iALT, 
^tc, ^5>?r^(c^^»*L/c«2(0««Jl*fl5* 

40 2(ommm±^7s^L, «5hiJh2S2<d««hick- 
sist, tutas2^^u : S3co0^7b^^^n^(]i@ 

Oij&veJR3feJ;tf^2 0V3vaw±«:-7X^L. KSfnj.ie 
S 3 K-Xft n 3 T'S 2 mMSKD^fUm^'ti. 

ALT, ?^$77f^tC^^ ! f%^^ ; mL/cS4 
O « viiiri «: JB fig-T S Xf .! i: «: filti T i ^ 0 

[oi6 7] *mmcffi t &m#m9tmo¥mfc%im<D 
mm^mt, tuiax@( c )^\ tutas i -S3W*» 
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m2^\mi<D^m^^-^iLfc'Si i a^viijH^aitR 

m^n^imcommm 1 (Dmmz^t&xmt, 
tates i te£vm2<D¥mfom<D±mcmzm i 

xmt, mtzm 2 cDmitm±t5^ummmm±^m 2 

0#WB*JBrit-r*Xg£:, M8ESS 2 F-X 

s $ ^ tc l rc m 3 co^«n * jg/s-r £ x 

TafRl ^JJE^^flJ L 35 4 (0««J1 J*T £ Xfl 

S3 43«fctfS4(0*Wl±*-^X*U ^^M!Em4£D 
K-X* n3T*S2 flS^^MiiA L 

nmtt&f&Tzxmt. iiufesit 3 -se 5 tote 

m 1 *5*tf»2co»ftM^ Wf3»««*^^-->^c 

oy- h»fbisfc«fco : s 1 <D$mn.Mz. mmm 2 co* 
«\ mzm3<D^m»m±ic > m3<D?-hmitm. 7 

^J!M^&xa^<I;tT^£ 0 
CO 1 6 8] *f8Wfcfl£3«3f&S 1 

osiE^st*. S3ieis(b)*^ Mean *5<fctfsi3£> 

t§li*t*, SuiSXS(c)t±, futeiff l -!g 3 cd^ 
*«laD±3BtcKftHt*}Bril'rsxai:, «na»fk«± 

tc^R 1 (DmWg&Bf&tZJJ&k.. mB® 1 O^Bfirffc 
K-Xtn 1 T'aS2^mS^^^£AbT, -^cQrt 

2(Dmnm±%^xtL, 2 comnmic k— 

&xa<h, 89ieS2*;«fc0 : S3O«TO, fe^tffflfSiS 

(o^m»m±\c m 1 ^y- hseftaa*s<fct/s 1 mm 

BufeS2<^»t*:Jl±^ S2toy-hKftflS 

3oy- h»fb«*s«ttfS3co*iiw«ffi*jBrt-r5xa' 

[0 16 9] *«BJHc«5,W5l<rA'i 1 1 .E-ISO^ftSiM 

oH;fi75i£(i, gatexg(c)^ ftaieig 1 3 
sxfiit, iiij,eK3o¥«*M±oiia,iEas 1 <Dm<tw± 



(20) Winj^P 10 - 2 4 7 7 2 5 

^S2««^o^FJ36!|&«:i^— tcWLrcS 1 0*SHJf £riM 
JRWlcflMt-§X?..!£:, 1 0^v[li; v /±^^^]^ 

te»flM*JKfiK-rsi:i:fe(c:, SuteSg l is&um 2 OiHlSg 
tfJ&a^ftSffiMBtoffilBSI 1 0»ffcra«:Bfc£r5Xg 

nufiESfi i tecfc£/m*2<0¥^ft^ 1 <D 

JP$J:0fe»v^2<Ol¥**SL/'cS2^fkflS*fBfiE 

■r^xs^ mam 2 omitrnx^^ummmmx^ 

/0 tc, ^5^[atc^»e^»ffiL/cS3<0*aji*fl5^ 
Slit, fu!S^2^0^^ffM^n^teMOtuIS^3 
c0S«/l±^vx^ L, HSH9teS3(0««Jitc K-X 
In 2^2il!S^MMiiALT, ^OrtiSUC. 

s ^ 7?^ ic ^mtotfttiz l rzm 4 <Dmmm*Bf$.'? % x 
mt. msmi. m3%>&ifm4<Dmnm, saiesifc 

J: tJ=SB 2 <0^blH. HuSS^Og^^ * - - V J: 9 ifi 

h S£f tH:fo J: 1 OSfJ W«fi6^r, buISS 2 eO^WttS 
±tc. ^2 0^-blKfLJlK^cfcD : ai5 2^J^ flu 

^yf?-hmm. mmmmm, m3<Dummm^Bf^ 
[oi7o] ^mmci&zm^mi 2fE«o*»»gH 

ft{fcffit«:flM fiuReaS l feci: tfSB 2 cofflgjo h ^ > ^ 

mim±icmmmmt ^^mmm^B^^xm( c ) 

BuiSS i *3<fcO f S2<DSlS«o-5 -5, 7 >*<i:t,— 75" 

SW«»*»XtSIi(d)i:4«^r^5o 
[0 17 1] 3 8E«05*«t*«« 

OiSaiJ!i>3iSf±. iWiEXfiUd)^. iju.S^ l fc<fcD*Jn 2 o 

m*&<D? < ^ $>mzm 1 ^®^±^BuiE«m/i 
-r^- vr±AtCcfc *9 iwife^w^ttA-rsxfiii:, iis;!ea 
r% gates i fcitf^ofsfsso^ / >^<<ktsate 
jimtttsmmmi 2iE«o*w»«Ba)«ia^ao 

[0 I 7 2] *«HJJtC^S 1 i, , f3Rn , i | 4 ,BK^^f*^i.^ 

cvm&TifrM, su!exg(d)^ Buses 1 43ctt5S2o 
si«(o-5^, '>4< ^feBuies itoaia±a)Hufe#iis 

wtcu^x hfcflMu isui/x hT-Ji^n&i^HSsess 
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m^.±commm 1 :fc£aig2^#«jiic:fc^T, tute-n 

cfcT% nuS5^»ei*l«:^$-^5XS«:^/uT' 

[0174] 6iaitt>¥»*s« 

osjiSTSjifct. hu35xs( c - 1 )t>\ wimm 1 (omnm 

»J-rSffl»HD*JM*JBfi8-rsxS«:'S-A,T^^o 
[0 17 5] 

PSWWi. ^x;WicD£^:/tcJ;oTiS&3o ffcrfr 
"5. N^x/Ufc:ttLTtiPSiy--hWS*\ PS^x 
;U*cttLTt±NI!y— h«ffi*jSS?-TSC Lt 

[0 17 6] co«fc9fc:^F«!»K-^«nrc««OJB« 
TiSt LTtt. A£< 2^^65 0 — K— 
7* h # 'J 'J n >^SSJi-r S c £ i: 9 y- h ?dM*B 

C<Q£5tC LTffM^n/iMO S h^Vi/X^M 1 <&m 

n 2 tc^-r o 

[0 1 7 7] Hi 1 (OTtMO S Y^yisTsZM 1 coy— 

cfc^ic y-h«gftiK (s i 02) z i ^y-hviiw 
C#'J s i) G i i:co#BB^6Sia(ciz:%±A^, y- 

77fp]CDSggS Hl^tcfc^T, S i - S i 

02^S5£fi, ->x;l/iW 1 ^y-hfSffcHZ 1 

[0 17 8] Lt^U C(0#ffiT*(i I f--v:AD£Ttf>y 



(21) WHiff 10-247725 

PSi^x/UISrttcfBfiK^nSN^^^yl/SiMOS 
h7»*7?(DLft ^««rffl] x. S C £ ti T* * £ ?b\ N {ft 

[0 17 9] ^o-Tifi, ^*VffiAt»fi*HJ^S#H; 

#M2(9«/£«:I2 3 1C X ^(DY— Mi*cD^Mt7°n 

[0 1 8 0] EI3tC7^-rMO S h^>>^£M2<Oy— 

y- hiS/Lil (S i O2) Z 2 ty- h«H 
(#US i) G 2 ^^®^6^-^fSl^Tji^±^ 

20 0, y— mig 2rttc45i^re— nzfti— 

[0 18 1] c!C0^-9tC N ^*>&Alc£9&f&Ltcm 

tiffin y-h&ftMw^ 

«flE«, Bifta^nrcWff J:DfS<^So -3-3*^ Sift: 

[0182] se*ti. y-h«ffirt^^sji*^fiSc^n 

[0 1 8 3] gISti. y-MlG3flWW» 
it«WiS^Jt-&<DMO S h^>^X^M3tCfet^T, y 

- h vE^ G 3 1*1 tc J55c ^ n 5 K^ri DP 1 <Dfl5 fig«!ffi 

y-hliG3^A-A' flTOT«yn77^ 

[0 1 8 4] HBti, y— h'.tiWG 4 (^^^^ifiJi : .^ 
ttRWBfl^&OMO S h^>^X^M4 JCfel/^T, y 

- hliG 4 |*KC©fiK^nSSS«D P 2<D&f&Wm 
ts y— hVllWC 4<OA-A' l*TW»^D7 7Y 

[0 18 5] f^#cottf$^j:0, y-hIiG4^^ 
D P 2 ti. y- h '.titfci G 3 P^cr>^.S.M DP 1 J: 0 

[0186] *w»wt±y"-m«rt*cfBffi$nsffis 
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[0 18 7] OT, DRAM, ^^^S^i^^'J, 
[0 1 8 8] <HflS^SI 1 > 

< t - i . mmwf&>m 7 *c*jew3*c«s5esscDfB!i i 

t IT, fflSafflSOh^V^X^^O^rcDR AM 
1 0 0 <Dffi5Mff/££:^-f 0 -HKWtCDR AMti, x-* 

— £\ Y-rzi — ^ P^-^j^A^ay ^(hIB, I/O 
^XIhJ^ y 7Uy>j.lalSS«:i:) £f8*.T^£o 
[0 18 9] V^rn^gpffifc H-7>^X£lCcfc9«Jffi2 

[0 1 9 0] H7^43l^Tt±. -tr>XT>yg|3. SHIs] 

£§35. ^^u-tyuru^gptc^i/^en^N^^^^M 

O S h7>^X^T4 1 — T 4 ScOBffffi^n^n^L 

[0 19 1] H7tCfc^T, Nf+^l/gMOSh7> 
vX£T4 1-T 4 3 tifHj— (D^mf&MUl (PS) ± 

icBf£2tircPm<o*}m\sm i o i rttcflMsnr^ 

£ 0 ^x;I/)S 1 0 1 &>>x;W@ i o l falcBfRZ ntc* 
t^7hil 0 2i:, LOCOSB2fcT**fPJ» 
gi^n, Nf +*;l/SMO S h7>^X^ T 4 1 - T 4 

[0 19 2] -b>7.7 T >ya5ON7 t ^^;l/SM0 S h7 
>^X^T4 l ti, ^x/l/Jg l 0 1 rttc&jVLTWrfc: 

M^n/c i fchoy-x • fw>h 0 6t, iKv 

/SSnfc i^>fKK-7KU^>hri L D D hi 

nW) l 0 7 i:*Ix.n^o 
[0 193] f LT, L D D« 1 0 7 £9±g[UC kfcy— h 



(22) m\W 10-247725 

»ft« 3 tf&f£ ? KfUH 3 axtauc (i y 

- K , [ltJ8 4 A^ff5/#£nT0>£ o y— h«E{bl!!3 

x/Wvrf 1 0 1 rttcti, t^^UK— :/A3 1 0 3 AtfJgfiE 

[0 1 9 4] S2IIsIIBSPi0N^^*yl/glM0 S F^yS/ 
X£T4 2(±, ^x;H i o 1 LT¥mcffM 

?n/c i *t<ov— x • Kw>iio6t, Siv-x 

n/c 1 SOLD D110 7 t%i^T^S 0 

[0 19 5] f IT, LDDil 0 7 <0±ffitcf±y- h 
iSfkJK 3 #Jg/££n, ^1^- hf®IUM3 <D±ma&4° 

- htl4 BTb^^c^tlTO^o */c/ y— hKftK3 

5#fl5jK£tlT^£ 0 y~ Ml*u§4 

x/UJf 1 0 1 F*3tC& N ft^bK- y« 1 0 3 B« 

[0 19 6] ^ € U t;I/7 1/^,^(7) N f t ^yl/SM O S 
20 F7>">'X^T4 3(t tymim 1 0 I faW±±LLTW : 
tTlCJBfi£;£n/c— Jf©V-X - KU^>I10 6i:, S 
SV-X • KW>J1 1 0 6 0(pJ^t^-5SgS^cSgL 
TJBjS^ n/c— 3**0 L D DJW 10 7 £ £:{i>tTV^o 

[0197] f LT, V— X • KW>il0 6*5^0' 
LDDIl 0 7 0±8Ptctiy-h8fklH3* , !JBfi!cSn. 
Si8y— hKftJK3<?D±gB^t±y— hWS4 C^ffM2 

nri/^o f=fc. y— hfiftii@3fej;a : y-h«ti4 c 

£/c, y— h«8S4 CcoT^cO^x/Ujli o 1 rtlcti. 
J0 f^^/bF-7ll 0 3CW?lirt^ o .^ ^ 
' ^U^;l/TU^g|5iiy-hzU^«jli:&oT*5 0, BE 
&-5y— hif 5 1 (75 V— X • KUY>il 0 6^ 

[0 19 8] s&fc, a 5 ICNT-^^jimMO S h7>i/ 
X* T 4 1 - T 4 3 OtfM.ifijC^^-To 
[0 19 9] 
CSS] 
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43 



44 





■t y xr y y& ( t 4 l ) 


mm^^ ( t 4 2 ) 


^* * y -fr A- 7\sl % (T43) 




4000 A 


4000 A 


4000 A 


y - \ sntisj? 


100 A 


100 A 


100 A 


y- tttmsj? 


2000 A 


2000 A 


2000 A 




1000 A 


1000 A 


1000 A 




6 700keV lxi0 13 /cn 2 


B 700keV lX10 13 /cn 2 


B 700keV 1 X 10 13 /cii 2 




6 130keV 5Xl0 12 /cn 2 


B 130keV 5xi0 12 /cm 2 


B 130keV SXlO^/oo 2 




B 50keV lXlO 12 /^ 2 


B 50keV 1X10 12 /cjb 2 


B 50keV IXlO^/cu 2 


LDD 


As 30keV 1 x 10 13 /cn 2 


As 30keV 1 X 10 13 /cn 2 


As 30keV ixl0 13 /cn 2 




As 50keV SXlO^/cn 2 


As SOkeV SXIO 15 ^™ 2 


As 50keV SXlO^/cn 2 


y- hftx 


As 30keV 5xi0 15 /cm 2 


As 30keV 3xl0 15 /cn 2 


As 30keV lxiO 15 /^ 2 






850 "C 60nin 



[0 2 0 0] StStC&i^T, Nft*;bSM0Sh7> 
i/'X ^ T 4 1 — T 4 3 (Dtnfnoy- h HHSJBfiKflftf) 
^*6ia K-XSti. 5X10 ,5 /cm 2 , 3X10 15 / 
cm*, 1X10' Vcm z i:^^n^o i£ 
A^ftttKi-fttifefc:* (As) iiAX^;^- 
(iMftfc3 0 k e VT'feSo 

[0 2 0 1] £/c. d7T^L/c-tr>XT>y^ j^22 20 

S h7V5/X^T 4 1 — T 4 3lc;fctt£, A -A* |8 % 
B-B* ^oct^C-C ja^cfcSBfffiSB^^FWW 
7° a 7 7- 8 K ^"To 

[0202] H8tcfei>r. «itttcwf®^iPi^ofiiB cm 
f—hmtm (s i 02«) . vx.)im ow^^v^ 

[0 2 O 3] S5tC^-f J^tC, NftWfMOSh 30 
^>i/X$T 4 1 — T 4 A— 4 CtCfc 

ti^o -r&fr-s, a-a* isr^-r^^ic-bvxrv 

ygPO h^>v^X^ T 4 1 #*fci5< . ®i2[E]&SB4> F 

7>^T4 2 (b-b' «u , ^^ey-tr;ur U^SB 

(?)h7V^^T4 3 (C-C SO 0}W»CffiJj£tf{£< 
4ot^5o Nft^iMOSh^y^X^T 
4 1 — T 4 3 0^*;l/F— 7°/! 1 0 3 A — 1 03CO 40 
Tffi^F-X.Wiinj— ^:(DT\ A-A' as, B-B' 

[0204] c<Dfc*b* * : ev-bjVTi"fBvi*. 
[0205] iii9ica.y-hKftflaoiiBg<off^t, m 

H9 7b^HJJ^^4J:^tc, gy- h«gftlHO^'!aW4)v: 50 



[0 2 0 6] <l-2. 2HiH£75Tii>WT^. 07tC^L 
fcDRAMl 0 0«r<SJ5)c"rs-trVX7>ygB, 
SB. fcctO^^'J -tr;Ur U^<DN^**;US!M-0 S F 

[0207] s-r, 0 r otc^-rxsicfc^r, ps^ 

^3»ftSt5lOSffilco=iXffitc<i:t)LOCOSJl (7 
KKftffi) 2«\ 0IJ*.fcf 4 0 0 O^Z/^X ha — 

7 0 0 k e V<DX.^)V¥—T\ 1 X 1 0 n /cm 2 (D F 

1 0 1 ikYvm- £o 1 ftlCttP 

f^^SMOS F^>^;*£#flM?"£rc#lcNIJ<Q 

T% 5 x 1 O u /cm 2 (D K-XMSAtSC 
-T£o 4*5, ft7^7 hl'; ; 'il 0 2(is LOCOS/0 

So 

[0208] #ic. <yx.;i>m®. i o i rt^HfrSffiaic, 

F— y/l 1 0 3 A— 1 0 3 C^^^ft^ 

ctaV^eU-t/l/TU-fgpO F7>^^T21ocJ;(fT3 
Off^£fIi^C&^*/U K— 7°^ 1 0 0#ffM£n£o 
4*5, ft^^ F — yj'. v i 1 0 0«(t ff»J^tf#D> 
50keVOX^-t, ixi0 12 /c 

[0 2 0 9] 0 I I ic^-rxfiUc'fci^T, ^*9f* 

mm i k s^ftflM 3 £&z>mtm3 \ 

T, (/ > F-7 9 ) U ^ 1 J 3 >Jrt 4 2 ^ C V U *£lc T 
/Bfig-T-So 4*5. KfkM3 1 ^B^ii I 0 0t>^"X h 
n— A^S, #'Jy»j3>!4 2«SWi2 0 0 0tT> 
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[0 2 10] Hi 2lC^-TXStC*;i^T, ^Mfe 

ffiffi#8ifc{fil/\ ^y -feyl/T U-T S[5cDN^*/l/^M 
OS h7>^X^T4 3(7)y-M®^MT, 

C(D&m±. mzi£tm'<*>%:. 3 0 k e V?)x*;b 
T\ 1 x l 0 ,5 /cm 2 OF-XMiiAt^Ci: 

[0 2 1 l] :&tc, Hi 3^~rxmic^T, ^y 

-fe;U7U-rgB£0±g|5tcUv ; Xh^X^R 2 0 4 *JBfi£ 

aS^)Nf + ^/l/aMO Sh7>y'X^T4 2 
^^tE6«3i8fio F-y F # 'J >"J n >J®4 2 B ^JFMt* 
So K-yht°U^'J^>i4 2 B<OflMfcfc. $J 

*.fcfH*^af->£\ 30keVOX^-t 2X1 
0 1 5 / c rn 2 <D F-Xi5:SAt §C<b T+ff o a 
[0 2 12] ^(C, l/i/"XhvX^R 2 0 44B£Uc 
Hi 4 tc^rxgtc&^T. *^ey-fcr;l/7'LM'8Mo 
<^D : /liaiHlSSgpcO±gP^Uv : X F^X^R 2 0 5 *:flM 
U -trVXTV^SM) K— ^h,f^>'jn>l4 2 B (C 

*;l/SMO S F^Vv^T 4 1 ^^-tt/c^WlJg 

>*\ 3 0keV^x^-T\ ZXlO'Vcm 2 
<0 K-Xl^At^CtTi^o 
[0 2 13] <Mc H 1 5*c^-TXgUc43V^T, F-y 
h>fU>"Jnyl4 2 A — 4 2 C <D±SGlc Ui/X h VX 
^R 2 0 3^MLv — vxv^tc^tjy— FWffi 

4 a-4 c#£W-hmtm3%:&tfirz>o 

[0 2 14] -tr>X7>7°g^ S2Ih]»SBx 

u-hyur u^ffltc-r^-vitAtCct f? lddu o t%& 

fRLfclk, y— FKffcK3fcJ;tfy-F«ffi4 A-4 C 

v*->\,mitm5%Bf£-fz 0 fit, +N<K^*-/b 

SgfbifS^x'X^LT, >T^>aAtcJ;5iy-X • F 
U^>il0 6«:iBfiKtSCi:T% H 7 tc^TD RAM 

i o n^WTO^nSo 

[0 2 15] CUT', LDDll 07(t WUtffilt* 
(A s ) 3 0 k e V(7)i^;^-T\ 1 x l 0 

'Vcm^F-XKiiAt^ctTMt^ * 
/c, V— X • KKVJIl 0 6fcL Wx.tffit^^^V^: 

5 0 k e VM^;^-T% 5 x 1 0 ,s /cm J O K — 
Xiit^jtALrcf^ 8 5 0°CT6 O^I.'UT 7 -— ;btl>C 

[0216] costc, ^-w^^jb/s, mmst 
mm<om&. mtm<om&xm^tSL^ c t ic & o d r 



(24) tWiff 10-247725 

[0 2 1 7] < 1 - 3. ttSWfflM>WiIfflL/c 
^^^★SHBlcfSs^fflte^JBffi lODRAMl 0 0«, 

wttcDSi&saiaaaoF^v^x^ c^utf, g^x 

**M/ F— ^B^SfitSift** F^v^x^co^tttc-a- 

/o ^tsx.5^3S*^<, ffiiaiOA^oajmasg caws 
[0218] fet, ^^*/i/K-yji?/o^»eiaiffiiaf± 

[0219] y-hiass^ffi^aafiii^^n^n 

[0 2 2 0] &*5 % W±0^tC^5^rt± s ^--V^yUF 

30 —ym i o 3 a— i o 3 c co^^^mm±m—. t l/c 

is o^saaag £ ^ n^*n^ x. § /c tt r* i± , l # i ^fit* 
-F^^^-e^^i^^tc^, ^^*/uk— yj@ i o 3 
A-i o 3 c<D^mtom&&&m-?&ctT\ lzi^m 

[022 i ] < i - 4. mm>m 1 o~h i 

TMi L /cUSEoSH I ©DRAM 1 0 0 coKiiTu i£tc 
fel^T«ix F-XF^U i/'J 3>'W4 I A-4 1 C^:ff$ 
f£Lfc&tc, Hi 5lC/TtIi(cti^T, y^-v-> 
ytCcfct»y- Fti4 A-4 C^ocfctfy- FiSftHS 3^ 
S f^J^Tn Lfzh\ /*£->->2fic£b F vli 

[0 2 2 2] T&t^ H 1 5tc^-rxStC*3</^T^y 
i/ y n 4 2 %Bf% L fz , 'J^'Jn 4 2 ± 

tcp/f^cou^'x fvx^j&jbjSU — >— >y*fT 

50 tc, /^Utyl/ru^aflONf-t^M-lMOS h7>->* 
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[0 2 2 3] CtOcfc^aXgtC-rSChT*. hllS 

ilPiTtCcfcoTx^^^^U— htfgffcrf &C£lc£ 
So coig^ x^^vy^^rr^L^^i:, x^ 
>^U-hOiSlcj;9, x^v^icdbEItf^L;* 

[0 2 2 4] #Vi/Vzi>m^<D^mb&X(D0k 
ft (x*/!^-, F-Xffi) L DD/gf*fl5fig-rs/c: 
«)^T^tSliiAO*ft <k «rB- t>H± S c <h # S if ^tc 20 

[0 2 2 5] ft 43. W±S«HJ5Lrc*58fl3tC^S^fiS<DJK 

SfiKtcoi/^TSL/c:*^ SOI (silicon on insuiato 
r) IS±ttIh7>^X^^Mt^l|^ot 

[0226] <nM<v&m2> 

v'a^^'J 2 0 0 tOgB^SfiE^-To — D R A 

M\C)£^T7 7yi/=L**:V<Dm%:%&l*. m?Ll£ 1 0 
V ^i^TciSt^JE^aaififP^mSB^T'ffli/^ c £ 

^^-?-r£Enmk^&t>n&m)MJ±^ jaaaiHisssB 

So 

[0 2 2 7] |l (StCfct^T^ ,wiBE^, J-MfflMSg 

S h^V^'X^T 5 1 — T 5 3(^^r®^^n^n^LT 

[0 2 2 8] m 1 6lC*5l>T, NftWSMOS h7 
>f*X2T 5 1 -T 5 3(*|e0— <Q¥»f*SJS2 1 (P 
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Tl^S 0 £x;Wl 1 2 1 li, *yjLjVm 1 2 1 rttCJgfiE^ 
tltc** */Ut3 y hAri 1 2 2 £ , LOCOS Jgf 2 2 ^ T* 

m^m^^n, Nft*;HMosh7>^*T5 

[0 2 2 9] iftSStJEgPON^^^^giMO S h5>^X 
5 Mi. ^x/UJl I 2 1 rt(cffiriLT¥lftcffM^ 
tire 1 ■ Fl/Y>i I 2 6 ^ISV— * * 

KW>i 1 2 6^f^7b^^^SlfgBtc|gLTffJJ5Jc^n 

1 tt<DL DDI t 2 7 <k^{Ix.T^S 0 
[0 2 3 0] f Lt, L DDI 1 2 7 ©XfflUc&y- h 
lM2 5A»M?tl, ^K^r-hKftlK2 5 A£>± 

mc&y-hmffi2 9 Atffljs^nTt^o y— 

hg£fL§f 2 5 AfeJ:U : y-hfl1l2 9 ACOffJlffitCti^-T 
K^*— ;l/&<fcK3 O^ff^^tlT^So y-h 

®*S2 9 A<OT/sSO^x/l/JS l 2 1 fttCi*. t^^UK 

— y« 1 2 3 Tb^^c^nT^So 
[0 2 3 1 ] jaffllHlSgptDN^-Y^yl/SMO S 

X^T 5 2&, ^xyl/Jg 1 2 1 falc&iL LT¥It^M 

^n/ci^y-x • kuy>i 1 2 6 igy-^ 

tlTc 1**<DL DOS 1 2 7 fc£fi8*.T^£ a 

[0 2 3 2] f LT, L DDJi 1 2 70±astct±y— h 
BHtlK2 5 AtfJB/ffiSn, ^ISy-h»ftK2 5 A<D± 

sptc{±y— F«ffi2 9 B^M^nn^o y— 

h^fkM2 5 Afeck^y— MI2 9 B^fflfMtcti-y--^ 

«ffi2 9 B<DTJ1^0^x;l/« l 2 1 rttutt. f-v^F 
-771 1 2 4 tf?g/£SttT^£o 
[0 2 3 3] ^^'J^/l/rU^MN^t^/^MOS 
F7>^X^T5 3(i, ^x/l/Jt l 2 1 rtlc&iLT 1 ? 
mcJB/S2ttfc— »<DV — * • Kb-Oil 2 

x., y— x • k 1 2 6 o«fi«i«±ia5tc(i h 

smitm 2 3 A^ia^n, mm v y*>\,mtm 2 3 <d± 
mc^-pu— hW.M2 7. /ira^ui (O 

N OiH) 2 4. n > h n— /by— h vlit* 2 9 C TbMlll'i^ 
[0 2 3 4] Sfc, h>*;U»fk)K2 3, 7n-r-Y> 

^y- 2 7 , itf\i\\mmm 2 4 . n > hD-/^- 

hiS2 9 comffiicit-y-'f K r >^-;l/StftflI3 0^fl5 

[0 2 3 5] %tz, 70-7-J hti2 7(DT 

Sco^x;m l 2 1 rttcf^ ^-^^/l/ K-^« 1 2 5 7b* 

^ii^^^TfcO, B5 o"9 y— h (if ^ L ^ 1 O V — 
X • KUY>1 t 2 64figt5«2fc4oT*i^ * 

[0236] a6tCN^--^ ?^MO S h^>>>*X^T 
5 1 - T 5 3 cO^/SlgTr^^-ro 
[0 2 3 7] 
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(26) VtVMW- 10-2 '17725 

49 50 





< T 5 1 ) 


(T52) 


^^^7U-f3l ( T5 3 ) 




4000 I 


4000 A 


4000 A 




80 A 


80 I 


100 A 








1000 A 








1 X10 20 /cn 3 








TEfl$/Si 3 N 4 /TEOS-100/iOO/lOO £ 




2000 A 


2000 A 


2000 A 




2000 I 


2000 a 


2000 A 





B 700keV lxl0 13 /cm 2 


B 700keV lx^/cm 2 


B 700keV lX10 13 /cn 2 




B 130keV 5xi0 12 /cn 2 


B 130keV 5X10 12 /cm 2 


B 130keV 5xio i2 /cii 2 




B 50keV 5X10 12 /ca 2 


B 50keV SXlO^/cm 2 


B 50keV 5Xl0 12 /ci) 2 


LDD 


As 30keV lxio 13 /^ 2 


As 30keV lxio^/cm 2 






As 50keV SXlO^/cn 2 


As 50keV SXlO^/rm 2 


As 50keV 5X10 i5 /cn 2 




As 30keV 5xi0 14 /cii 2 


As 30keV SxlO^/cm 2 


As 30keV lxiO^/cir 2 
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[0 2 3 8] g|6 tCTT^r £ O IC. 77T>j^ ; eU2 0 
0fc:fc^T#SWS:O«\ KilBJEffi<ON^ + */l/g!MO 
S h7^7^T 5 I O^r— hll2 9 AW,f3E«g 

F7>vX^ T 5 3CQ3>hO— httffi2 9 C. 

[0 2 3 9] 0 1 6T^Lfcr^ltJE^ jaj2HI&8B. 43 
X^T 5 1 — T 5 3tC:fctt£, A-A* B — B ' 

[0 2 4 0] Ell 7tC*5^T, SltttcBfS^lqlOfflH 

;bTUYSONf-V^SMO S h7^>*WT 53C0 
«J5KJlHff«r0ffi±aU£:* flb<DMOS V?l/i/7,*iQim$L 

[0 2 4 1] 0i±g|5tCfc^T, micfafr-DX&MfrZ 
Mile. zi>ha-^y-hmm (#y S"J 33»,r» , fcj 

(onoi) , 7D-^yyy-hts 
y^ynva) , h>*jisffitm (s i oz«) , 

[0 2 4 2] £/c, (IMtltffitC&^T, 0(C[fi3^oTS 

fiy^eniitc. ¥-hnm 01* y y =■ >s) . bg£ 

[0 2 4 3] Hi 7lC:fc<^T, B-B' JST?;^*? 
[0 2 4 4 ] CCDfztb, iWjHE.^T^, zi>hD — ;Uy 



[0 2 4 5] Mi 8lC&y-bffltm<Dmf£i(Dmfr£. 

* y -t: ; u T u Y 3$ & ^ r & h > * ; u & f t M % V — 

50 [0 2 4 6] 0 1 7^^"TJ:^t^ rffiBSJS (A 

-a' m . wnm^u (b-b* m , ^^u-tr^T 7 

(C-C* m OfttKDh^^itXZlC&^T 

[0 2 4 7] ^*y-tr;U7U-fgPON^ + ^;l/S? 

MO S V^>i/7,$ T 5 3(07D-r^ KffiS 

[0248] < 2 - 2. H3§7ii£>l^Tec, 0 1 6 

40 LrcSBj±gfs N jajaisiKffls, fc<fco : ^ j ey-by!/7 r u^ffl 

tONft^M!MO S h7>yX^T 5 1 — T 5 3 COS 

[0 2 4 9] ^-T\ 0 1 9(C^-TXStC*5l^T. PSO 
^^i^J.^Z 1 ^Siriitcnnxritc <fc 0 LOCOSM 
(7-r-;UKffiftM) 2 2^ 4 0 0 0 tT^^X 

7 0 0 k c VOxifwl/^— T\ IX 10'Vcin 
2 coK-Xg^r£A-r^ci:T\ ^#f*®fl5 2 1 rttc P 
SJO^xyHSJSE i 2 l«rJgfig-TS 0 ^mitmtiz 2 

26- 
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Ci£W£o »!Jx.«2pPW*>€r, 1 3 0 k e 

VfOX*;I/^-T\ 5xiO u /cm 2 OK-Xi^ 

2 2Wt^o 4*5, ^*W«yHl2 2l±, L 

[0 2 5 0] #lc. ^x/UHiS 1 2 1 rtOiSftffSG, JS 

;l> K-y/i 1 2 OOffJf&te, «f!lx.tf^P V-f^-V*, 5 
OkeV^x*;!/*-^ 5 x 1 0 1 2 / c m 2 <D F— X 

[0 2 5 1 ] i^tc, 02 OtC^TXgtCfcl^T. 
1S2 1 co^®±^ h>^jvmitM2 3 i:&5KftH2 

VDStCTMt^o 4*5. ^ftM2 3 HOiMl 0 

i i o o o^y^x hP-Aiit% ^o^RW 

«5tUTttU> (P) «rffifflU Xfttt 1 x 1 0"/c 

[0 2 5 2] ^(C, 112 UC^-rXgtC^a^T. *^6U 
■fe;I/7L/>rSl5tc*5Ct5 F— ^h^'J^U n>J§2 7 1 
±SBtCgtRWtCU> f ^ FVX^R 2 2 1 *&fj£t%> 0 C 
£>i&£\ l^X F^X^R 2 2 1 t£;^Ui:;l/TUY^ 

TX^R221 ^afcftTV^^SP^O F — ZfbtfVis 

CDttlS^ia 2 2 Ul^f o 
[0253] 022 0 2 1 £:±ffiPJ Oi/X F^X 
?R22 l£flg/£-r£ffil) A^I/c^IBTS!), u>> 
X FVX^R 2 2 1 «±^^r'J-fe;!/7'U^gPlC*3l/>T, ffi 

%>o 4&\. uyxhvx^R 2 2 1 (t 3©e<D*R£:& 

[0 2 5 4] &lc. Isi/X hTX^R 2 2 1 *Rfc£L/c 
ft, 02 3tC^-rXf,Ucfet>T, F-^h^'J^'J^V 
«2 7 1±, 7n— -r-r yyy- h £zr> F n— 

hi:**es-r5«pj*e»iK2 4 t&ste«flg2 4 1 ztc 
v D^tcTJTM-r^o wi."Jtt!*iJH 2 itiON omtwfo 

^nSJf^fefeSo I6S8S2 4 1 (iiffiBBES15tDj;tjP«iZ3 
(HlSSgBi^tfBdc^nSo 4*5. COfMteT EO S (te 
traethyl orthos i I icate) 1145. ^ffcJKI (S i 3 N 4 ) . T 

mm* 1 0 o*>yxhD-AT*65e 

[0 2 5 5] ;*tc. 02 4 iC^-TXJItCfc^T, ^ 'J 
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-tr;UTUY^£0^fM2 4 1 ±#U> ? X hVX^R 2 2 
2T'ffil\ Z<Dm<OW&<Dm&)U2 4 1 s±Ti^£-r 

atoms, ^<vmcDmmc&\;^T( ( mitm2 3 1 1 

[0 2 5 6] 0 2 Sfcfc. 0 2 4^±©{RtJ (Ui/X b~VX 
2 2 2^JfM-r&(l) 7b^Mrc¥®0rSO, 
. Xh n'X^R 2 2 2f±^^y-fe;b7'U-<lSP^ilE«:»a'5 cfc 

^T&U^X hTX^R 2 2 2^M$nt^S:^(D 

[0 2 5 7] Wc, l/yXh7X^R 2 2 2«JL/: 

0 2 6tc^-rxgtcfci>r. ¥*f*g*2 ito±I 
Affile y-FggftllS 2 5 A£4£Krt:IIS2 5 1 A*mm 

*ft»M2 4 1 fct, S{tK«r-&A,T*l^rc:*!)gg{t^n§il 
£C*4<. ^OPS&«fcn*o 4*3. f&ftM2 5 1 A 
<Dm&&8 0*>tfX Fn — AiJtt'8§ 0 
[0 2 5 8] ^tC. 0 2 7tC^TXStc:*3^T, 

iS2 l <0±flfi£ffrik:. y— F®<S»*4fc LT. (y> 
20 F — 7*) *U v"J 3VJ12 8 O^C VDSttMt 
£o 4*5. ^'Ji>'j3>l2 8 0(?)f^2 0 0 0^> 

[0 2 5 9] ^tc. 0 2 8U:^fX*§K:*>^T. ^FS6*& 

i/X$T 5 1 coy- Mia^^-^T, ^U^Un^H 
2 8 0tc^Jffi^>f*>J&aAU F-^F^U ->Un> 

i2 8 0 A^Mt^ ccotz^ mmm&gais&u* 

"eVlZJlsTU^mc^ ^'J^>12 8 0 A 

A^ffi^nSo 4*5, F— 7° F V ;> U ^ >M 2 8 0 A 
50 OjFgjffifri. t:|g-r^->«:. 3 0 k e V<Ox*;M? 

-T% SxiO'Vcm^F-Xl^At^ui:^- 

[0 2 6 0] ^te. 0 2 9tC/WXSlC*5^T, iffiiBBE 
930±aUcU^X>TX^R 2 2 5 ML> /^SIhISS 
SPte J; tf ^ U -tr;U7 F— 7° b # U =r >H 

2 8 0 A tcS!RW(c5FM«3«:iillPaA -tr;l/7 
U-fJfPCDN^-^*;l/SMO S F^^i^X^ T 5 3 

^^$mmiii<D F-yh # u ^> u ^ >w 2soc^ 

JSt^o 4fc\ F-7°F^U^>Ur]>jl2 8 0 CtDffM 
40 IJiJ^tf t^-f 3 0 k e VOX*;!/*- T\ 

5 X 1 () 14 /cm J (OF-X^At^C^^75, 
[0 2 6 1 ] #lc. 1/^'XhvX^R 2 2 5 ^{^£L/c 

fg. 03 otc^Tx§ic*3i^r, y^eu-tryur u^SMo 

^^^iffi.'^OX^tC UvXhVX^R226 *fl5fi£ 
SliaiElSSgBtO F— 7h*'J >"J a>JW2 8 0 C icil 

MO S h7>yX^ T 5 2 tc^^^MftiJiMO F — 
7h#'J>"j3yi2 8 0 BJgrJBfitrSo 4*3. F-V 
F^H'J '>'J^>12 8 0 BOffMti:. fl3Jx.tf t ^-Y 
50 ^r. 3 0 k e V^x*;U*— T', 4 X 1 0 1 5 / c t m 2 <D 



-27- 



53 

[0 2 6 2] #tc, hvx^R 2 2 6£rP££L/c 

?$. 0 3 HC^TXgtc&^T. F-yh*^>'J^> 
I2 8 0A-2 8 0 CO±SBtCUv ? X h^X^R 227 
*flMLT/<*->-V^*fT-9o CC0K1^H3 2(C 

CO 2 6 3] 03 2(i, H3 1 £r±[fi"iPJ (UvX h^X 

CO 2 6 4] c^^-y->yicJ:D, iSWffigPtcts 
l^TH ^-hB!ftlH2 5 A*5<£t/y-b«l2 9 A 
^ JM2IhIKS[S^*5(/^T«. y-K&fklM2 5 Afccfctf 
h«ffi2 9B^, ^U^UZU^aUc&t^Ttl 

h >^;UKfkJK 2 3 , 7o-f^yyy-HS2 7, 
J® HltfiiS IJM 2 4. 3>hD - h Hffi 2 9 C * JgfiE 

-rs Q 

co 2 6 5] ^(c. KiBffgB. mm®&m£'f*>'&x 
ic&o lddm 1 2 i^m^Lfcik, Y-hmm2 5 

A*5<fcO : y-b«ffi2 9 ACQfiJSu ^— h ffifklK 2 5 A 
43<fctfy-h««2 9 B<D«ffi. hV*/UBMtflt2 3. 
7P-rY>^-hii2 7, 1F«I2 4, n:/ 
hD— h«ffi2 9 C<7DfflfMtc, ^lOOO^V^' 
X hn-^cr)jS2cD+^ K^* — /M8fkIK3 0»Jt 
£ 0 fit, it-T K^*-;l/^kjH3 0£:^X^<k L 
T. Yt>aA(CJ:^V-X • FW>il 2 6£r7Bfi£ 

C0 2 6 6]CCT\ L DDI 1 2 7 C-i. 
t>?:30keV ©x*;b^-T% IxiO'Vc in 2 
^K-Xi^At§ci:T-Mt§o £/c, V-X • 

KU-O/i 12 611 CTx.CfBtlR-r^V^rS 0 k e Vcr) 
x*;U^-T% 5xi0 15 /cm 2 £OK-XI^AL 
/cfg. 8 5 0 °CT 6 0 »ri7r.-;t/-r ^. C h tMt 

So 

CO 2 6 7] ft:fc\ C<E>«lc. 4^/^>£ffM, jswte 

[0 2 6 8] <2-3. W«ttflFffl»*>U±&WLfc 
J: -5 (C*jeB;=JtCf*5^fijSi7)fB!l 2(0777'>a^'J2 
0 0(1 1«1±(0aS:S«3a«ffl^ h^V^X^ (IM*. 
H g^X^v ^OSftS) tc*fLT, y-hSISO^ 

co 2 6 9] &tz, y-hKfbfli^njaw&ff^^s^ 

§Ci:t\ L^Wg£I£^iTSC t^r-f SOT-, ^-^ 



(28) MWff 10-2/17 7 2 5 

CO 2 7 0] fi£oT\ ^**;l/K-:/S^M^fflfi{i 

co 2 7 i] sfc, »soa*sy-hKftM*flgj5Z-r 

CO 2 7 2] "5, 13 1 6 tC^f * J^Cfe^Td 

it? ti2i«i:45o ^lt »fk«*fefi£-r«xa«^ k 

fk«2 3 1 SJgarSXS (12 3) <k. BMk«2 5 1 
A^Mt^II (H2 6) tffltTStK ^tnOIi 
fe 1 0^BHkXgT®J$LT^S<E>T\ i78-i9 
l *fflt/^T3KKL/ct**(Dffli3£^ffiOJ:-5*c, 1 ~D<Dm 

CO 2 7 33 ftfe, W±lttBJ3Lfc*¥EWIlc«S^fitff(DJg 
SS 2 Ttl #t£S£ffi±l;:S-« h 5 > ^X£*fl5fitr S 
HlJSStCOl^T^Lfc*^ SOI (silicon on insulato 
30 r) atffi±tcSfflh^>>?X^«:JBfiE-rs«#TfeoT 

iRiai^ffls&s^fsct^T^So 
c o 2 7 4 ] <mmmm 3 > 
< 3 - 1 . mmm^t>m 3 3 tc«-60j]tc« s^ssojb!® 

3^LT; n^7^[£]Sg^L/cDRAM (Wll LO 
GIC in DRAMfcnffiO 3 0 0 Offi^jJIfig^ 

[0 2 7 5] LOG I C in D R A M(l ui?v 5 
S^WT&So 

CO 2 7 6] — aSWlC, LOGIC in DRAMii 
o^^^SBilDRAMSBttc^giJ^nSo C C T\ n ^ 

(ftSfiTfe5Ci:^46enTt^o ^/c, DRAMS 

^^ns-tr>xT>ygpft<k"^#^nTt^o 

0. If-y^LOG I C in DRAMtcfc^T 
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[0 2 7 7] {^3 3 IC&l^Tte, n 5/ <y £ gfK -fe >X 7 
> 7?$, *^)*>hT\s<< iffl lc ) i j u ^ ti 5 N ^ * ;l/'_ f ;'-! 

mo s h7^^ t 6 i — t 6 3<ow®^n^n^ 

[0 2 7 8] 0 3 3lClol^T. Nft^MOSh7 
Vi/X^T 6 1 6 3«|p|— 0^*f*S*£5 I (P 
4!D ±KflMSnft Pie<a^x/Wgj l 5 1 rttcflMSti 
Tt/^ 0 «J7X;W1 1 5 1 te^x;l/Jl 1 5 1 l*KCffM2n 
fc^^l^y h/f 1 5 2 L0C0SJ15 2 tVM 

[0 2 7 9] P^7^»Nft^MO S h7>^ 
X^T6 Hi. ^x;Hl 5 1 rttCifcxLT^fTtCJBfiK 

n/c 1 £f<Q L D Di 1 5 7 ^^i^Tt/^o 
[0 2 8 0] f LT, LDD1 1 5 7 (Dtmc&V—h 

15 3*3«fctfy— hll5 5 AcDPMtCte+h-T K^^ — 

A(7)Ti^)^x;Hi 5 lrttcti, ^*vUK-77il 
5 5 AtfflMSnTl/^o 

[0 2 8 1 ] -t:y77Vyffi<ONft*;HMO S 
VS^X^T 6 2te, ^x;Wp 1 5 1 rtfclfci; LTWiJlC 
Bf&Zftfc l S^V- X • FWyl 1 5 6 MWiV 
-X • Fb^yll 5 6^M^3»C!$LTi* 



5(5 



*^n/c lS^LDDll 5 7 t^mXTl^o 

[0282] fLT, LD DJti I 5 7 cQ±^(c(±y- h 
KfkMS 3 tu aKy-h»fkJW5 3 0±g|Hc 

fkHii 5 3 *s J; iff— h -.tits 5 5 a codiyrru'tc fi+j-^ k ^ * 

-yl/iSfkJKS 6jWB/££ftT^£ 0 g=/c. Y—hWffi5 
SA^TK^x/Hi 5 1 rtlctt, ?-v*;l/K— 7J1 
i 5 4tfMsnri^ 0 

[0 2 8 3] ^^rU-feyb^U^SPcON^-v^^SMO S 
70 h^>vX£T6 3te:, ^x;l//g?i 5 1 rt tcffiVzi LT^P 
fTtcffM^n/c— JtOV— X • KW>«1 5 6<k. S 

TK?nfc-W«0 LDDIl 5 7 t&W?LT^Z 0 
[0 2 8 4] f LT, V-X • KW>il 5 6^^^ 
LDDJ11 5 7C0±SSlC«y-hKft:IH 5 3 3b^J«5 
tU Siay— Ki&fklBlS 3a>±gPlc&y— hfgffiS 5 B 

JS^ntl^o y— 5 Bc^TlftD^xyl/ 

20 J115lrtlC{±. ^^^l/F-^Jl 1 5 5 A^JBfiJc^n 

£*oT*5?>. ^ -5 y — h ^ L# 1 £OV-X • Kb 

[0 2 8 5] S7tCN^-^*;bS!iMO S h^^v^ 

X£T 6 1 - T 6 3^^J5Scit7C^^-ro 
[0 2 8 6] 
[»7] 





o y ^ BIS ( T 6 1 ) 


-b y*r vr» ( t 6 2 ) 






4000 A 


4000 A 


4000 A 




60 A 


60 A 


60 A^ 


y- ^ te&«u? 


2000 A 


2000 A 


2000 A 




1000 A 


1000 A 


1000 A 




B 700keV lXlO 15 /™ 2 


B 700keV lxi0 15 Xcm 2 


B 700keV lXlO 15 /™ 2 


* + *aa ■> ^ 


B 130keV 5xi0 12 /cm 2 


B 130keV SxiO^/oo 2 


B 130keV 5X10 12 /cn 2 




B SOkeV 5X10 12 /cm 2 


B SOkeV lXlO^Xcn 2 


B SOkeV 5Xl0 12 /cn 2 


LDD 


As 30keV lxio^/cm 2 


As 30keV lxi0 13 /cn 2 


As 30keV lx^Vcm 2 




As 50keV SXIO 15 /™ 2 


As SOkeV 5X10 15 /cn 2 


As SOkeV SXIO 15 /^ 2 




As 30keV 5X10 15 /cn 2 


As 30keV 5xi0 1 Vcm 2 


As 30keV lxl0 15 /cm 2 




850 "C 60nin 



[0 2 8 7] -S7tCfe^T, Nf-v^;l/SMOSh7> 
y'X^T6 1 — T 6 3 0^n^ftO^**yl/ K— T 3 ®© 
fiEP^^Jsefla K-X.!iti±. 5xi0 12 /cm J , 1X1 
0 12 /cm 2 , 5xiO ,2 /cm 2 i:^oTl^o ^ 
iiA^*fitilCi<Rrnfc^n v (B) T'&0, iiAx^yU^ 

[0 2 8 8] ^fc, Nf-V^l/iMO S hv>v 7 X^T 

6 i -t 6 3 0)fnfn«y- hfiSfkd^/p^ti, 

t 6 Ot>^*X Nn-At&oTt^c 



[0 2 8 9] Nft^bSMO S h?>vX^ T 

6 i-T63 ^^n^noy- h^SffM^co^m k 

— X!".Ui. 5xiu ,5 /cm J , SxiO'Vcm 2 , I 
x l O^/cm^^ott^o 4*5, iiA^W^tiffi 

nttii (As) vfoo, aAx^/u^-— iifernt 3 o 

k e VT'ft&o 

[0 2 9 0] [13 3T^L/:Py''y ^gf5, -tzVXZyy 
50 7,2 T 6 1 — T 6 3tCfctt^, A-A* B — B ' 
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[ 0 2 9 1 ] m 3 4 (cfei>T, 8i«l(c8ffffi^|pJ^fiB 

H) , y-hiSfkflS (S i O2JS) , ^xA* 

[0 2 9 2] y-h«ffitcfetts^»E1*«JK«iS7tc^ 
TcfcatC. h^V^X^T 6 1 fecfcO'T 6 2tClol>Tf5] 
— <k&£ £~>lC&l£-£tiT^&<DT\ A-A' «L B- 

SJftlBSft h^^X^T 6 1 fccfctfT 6 3tC*5^T 
fHU— ttZZ>£5lC&f£-£ftT^&(DT\ A ~ A ' «K C 

i^^XZyy^cD h^:y^X£-ete, t^^AK— X 

[0 2 9 3] 3=7c, H3 S^S-y-hKftlSOllBSOiP 
^<h, g|5»M*/?^«r^"ro 03 Slcfc^T. 8e«SM 

YS^n^ttON^**;uSM0 s h^>^x#£;gt 
/fxti^o 03 sic^snsj;?^ nno h^?yi/ 

[0 294] <3-2. »ig?jS>WT(C, 
L/in^-y^gP. DR AMg|5<0-tr VXT' V^gR4oJ;t/^ 

61-T6 3tDSiig>3iStCOl^T, 0 3 6 -HI 4 1 

[0 2 9 5] 03 6tC^-rX^C*3l>T, PS^ 

4£#^s«5 1 <Dmmica=ixmc& o l o c o sm 

>€\ 7 0 0 keVtOX^-t\ lxi0 1J /cm 

1 rtfc£P^+*/H?JMO S h^>^X££ff$/&-r&fc 

l^mt^o ^i-, (JIJx.ff7Kn v>T3j->*, 1 3 0 k e 
VCOX^;^— T% 5x l 0 1 2 / c m 2 <D K-X'.'.^ii 
Atsct7, ¥»l*Sffi l rttC7^*/U#-y h« l 5 
2£rffM^£o &4b\ f^^iJ7 h/f 1 5 2(±, LO 
C 0 S M 2 £ T**?KU»*ffi«^:JBj5St-r * «t ? ftfl5tt£ 

[0 2 9 6] ^tc, ^xAfgis? l 5 1 rt^p/f^fSKtc, 
*>Xr>77f|5Q h^>>>*X£ T 6 2 Jc&fo-efcMfc^F 
MWMJS^ffii^-v^/UK— y« 1 5 0€rJI5fie-r5o C 
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yjl 1 5 0^flM2ti6 o f+*^K- 7°/f l 5 

OOJBJffifcfc* WJ^tf^nW*:^ SOkeVOX* 
lxiO'Vcm^K-Xl^At^C 

[0 2 9 7] ^tc. fH3 7tC^-TZStCfei^T. -tr>X 
TvygB^igBfCU^/X h7X^R 2 5 1 □ 

O r ^ j e i J-fe;U7'U-<ffl5<0 h7»'X^ T 6 1 fccfctfT 6 
/0 3 tc^^^rc^^ffi^^^-v 1 5 0 A * 

BfjZTZo a*3, 5 0 AOflgfigti, 

l5>Jx.*±M<n>-r^>* % 5 0ke VCDX^;b^— T\ 4 
x 1 0 12 Xcm 2 (DK-XIi^aA*r^C^TfT^o 
[0 2 9 8] #UC, 0 3 8tC^-TXgtCfe^T. ¥*S{£ 
£« 5 1 <D3£E±tc y- h Sftffit 5 3 i: & S KftJK 5 3 

8tl/T, (/>F-y) #'J^UnV«5 5 0*C V 

DffitcTJgric-TSo ^fbflis 3 icoi?^^6 o^- 

20 0 0 0tV^hn-Litt*S5o 

[0 2 9 9] ^tC. 0 3 9tC^XStC*>l^T, ^fflfo 

OS h7^>'X^T6 3^-Hat:^T, #U 
i/'j3y||5 5 0W»Sft^ysaAU F-yh^ 

5 0 B*mE£ft5 0 fc*5> F-7°h^«J^>Jnvjf 5 
5 0 B(DBf£l*. WJx.tf t:S>r^>*. 3 0 k e V^x 
T\ 1 x l 0 15 /cm 2 tOK-XK?iAt^ 
30 CtT'ftOo 

[0300] m^, i^i4 otc^-rxeicfc^T. y^eu 

■b;l/7W»o±S»i:U> 7 7 hvx^R 2 5 S^ffM 

U 3>/l5 5 0 B{Cjg«?Wtc^ue«5*iij!ini£AL, av 7 

^g[5fe^U : -t>X7'>7 P a5ON7 c -V^;USM0 S 
>->*X^ T 6 1 fe^fct/T 6 2 lC&t>-l±fc^F*E1^«jgO K 
-^h^y v"J zi>J15 5 0 A*flgJ5E-T^o K — 

y h^y nvjias s o AcoffMti, Mxift^^- 

>^r, 30keVOx^M-T\ 4xiO ,5 /cm 2 

[0301] :^ic, [14 i tc^-rxf.ltcfe^r. K— -? 
. h^y =3>H 5 5 0 A&cJctfS 5 0 BO±ffl3(cU> r 
XhYX^R 2 5 6^ffMU /n^ — >x>y^cj;0y 
- h Vli W 55A, 5 5 B *5 <fc XfV- h «Ef klH 5 3 «rfl5j5g 

[0 3 0 2] :*(c, Di/«y ir>X7 r >y^n, ^^e 

y-t/ur u^i'stc-r^vaAtcj;*? l d uw i 5 ittm 

f&Ltz'i^ y-HSftflS5 3fccfct/y-h*fii5 5 A, 
5 5 BOOHffitC, ^ 1 0 0 0t>^"X ha — AQJp^tO 
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V-X ■ K L-f l 5 6 ££T\ m 3 3 

StLOG IC i n D R A M 3 0 0 0*SJ5SS#f§£ft 

[0 3 0 3] CCT% L DDI 1 5 7(i, m^£WcM 
(As) ^t^30keVto^-T\ 1X10 
1 3 / c m J £0 K-X5iS:ffiAt § C t t'Mt 5 0 S 

V-X- FW>I1 5 6^ wjx.cfat^-r^-v?: 

50 k e Vcox^y^-T\ 5xi 0 1s /cm 2 ^)K- 
Xm%i£XLttm. 8 5 0°CT*3 QftllST 

[0 3 0 4] &*3, CO?£lC. ^-\-/^>£JFM. 

StlM^flgfiE, fiSS/iicDffMX^^^^ c £ <}; 9 L O 
G I C in DR AM^fl5fi8$tl5A^ ^tl^OXli 

[0305] <3-3. *rffflWf^fflaS>a±Bi«ILrc 
J:3*c*l6^^ffiSSIfifi(Ofl5ffi3tOLOG I C in 
DRAM 3 0 0^ Wfe(Dm#Z>ig.®Lmm<Dh5>i/X 
$ (#Uli\ ^X^y ^7CQFi^£) tC*fLT. y-K 

[0 3 0 6] -T&t?-^ HI 3 4 UlTjrTcfc-?^ ^FS&Bi* 

[0 3 0 7] £fc. H3 4tC*VTc£^C, -fe>XZy:/ 

[0 3 0 8] COcfc^lc. ^-^^;l/K— T'H^fflftfll 
& t±fflSS« U — ^ «r»/Nc t" S <fc -5 U L^i^fif 

[0 3 0 9] J^±I^L/c*^tCf^^||SS^ 
ISdctCOt^T^LfcA^ SOI (si I icon on insulato 

[0 3 10] <§|£t§OJBH§4 > 

<4-i. «Bj*f£>Ei4 2ic^wic{&%mffimm 

LOGIC in FLAS H h*$W) 4 0 0 OgfS 
[0311] — IKIC, LOGIC in FLASH 
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[0 3 1 2] icfc, 77 7ya^tUa5Tti, 

'V^LOGIC in F LASHflT+$teg^^ 

[0 3 1 3] EI4 2tC*3l^Tfi. ny-y^S^ MSJ£ 

S h7>^X?T 7 1 - T 7 3 0Srffi£^ft€*Ur;LT 

/0 [0 3 14104 2tC*3t^T. Nft^MO S h ^ 
V^X^T 7 1— T 7 3(i|B|-(7)*»tt:Sfi7 1 (P 
S!) ±*C?gfiK^nfc P SO ^ x;UJl l 7 1 rttCffM^tl 
tt^e ^x/Wg/i 7 1 fi. »>x;H}i 7 I rticjgjS;* 
n/cf^.^7Ml 72i, L0C0S172^T 
^K^BI^n, Nft^/l/SMOS h7>y'7^T7 

i -t 7 3^, ^n^tim^mftMztircmmc&jiiz 

[0 3 15] D^'y^gS^Nf t^;l/SMOS 

T 7 1 & N ^x;l/J@ i 7 l rttc&j&LTWrfcflM 
20 £nfc 1 WOV-X ■ 1 7 6 fc, SsSV-X 

tlfc 1 WO L D DM 1 7 7 ££fi8;?LT^5o 
[03 16] ^LT, L DDI 1 7 7<D±g|Hcfiy-b 

fiy-hfll8i7 9 A^fBfig^tiTt^o y-h& 
ftK7"6*3cfcC/y— h«®7 9 AO{PiJM(C(i^-T K^* 

9 A^Tl<D>)x;H l 7 l rttcti, K— 

1 7 3 7b^j££nT^3o 
JO [0 3 1 7] 7^^5/i^^'J^fc43CtSifiJBEEiSBcON 
f+^/l/SMO S >$?X&T 7 2 it. ^x/Hl7 

1 ftlz&&LT¥-¥f ic&fitznrz 1 *f<DV-X • 
>mi7 6t, m&TJ — X • FW»i^ 1 7 6CDfp|a>^ 
«"5«S»SP«cJgLTfl5fiE^nfc 1 Jt^LDDI 1 77^ 

[0 3 1 8] ^ LT. L D Dfc: I 7 7 <D±tfEtC(iy— h 
ggft:M7 6«?n, M*&y-hSfklg7 6o±auc 

(i^-Mi7 9 B^jgBg^nrt/^o £/c, y-h-st 
fkii!i7 6&cttfy— hvii*K7 9 b ^ofliurrutci±-«7--r k^* 
40 -/bggfksis ow^nti^o £/c, y->afi6 7 

i 7 3W^nri^ 0 

[0 3 19] y^-y v'zL^^e'J^tcfctt^^^e'J-byl/7 
\y^(\%0^ N ^ ^;U"i'-!M OS ^7>yX^T7 3^ ^ 

x/m i 7 i i^tc?4riLT¥^ftcffM^n/c-woy- 

X • KU-O/l 1 7 6^:fS^, V-X • KW>ll 7 
(> Offi!^i';f5±,'f[5tc(i: h > *;UrtgftJKJ 7 3 jWBfiKSft, S 
ISh>twUfi«gftM7 3 0±gfSicfi^n-7 1 f >yy— h 
li7 7, irWli7 4, 13 > ha-;Uy- hSfig7 

jo 9 AAWi^JBric^nri/^o 
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[0 3 2 0] £/c. h>*/U&ffcK7 3, 7D-f^> 
^y-K1itti7 7. m\\WM\U7 4. n>hD-;Uy- 
hiiffi7 9 A^fflMiciitf-Y K r> * — yusgftiaa 8 OtfiB 

[0 3 2 1 ] £fc, 7U—T<<Z/<f>f — HUH 7 7 COT 
/IfD^xyb/i l 7 1 rttcte, ^ * K— ^Jl 1 7 3 * s 



62 



X • >K'1 I 7 6«:3±*r-r§Wii2ii:S:oT43 0, ; ^ 

[0 3 2 2] g8tCNf--^*;l/SiMO S h^>i/X^T 
71-T7 3 t0#|/SIS7C^^^ o 
[0 3 2 3] 
C*8] 





d v 1 ? ^ & (T7 1 ) 


Siiffffl ( t 7 9 ) 

l"N Hj J-i— OH S * t £t t 






4000 A 


4000 A 


4000 A 




50 A 


50 A 


100 A 








1000 A 








lX10 20 /cn 3 








TEOS/Si 3 H 4 /TEOS=100/100/100 J 




2000 A 


2000 A 


2000 A 




1000 a 


1000 a 


1000 A 




B 700keV lxi0 15 /cm 2 


B 700keV lXlO^/cm 2 


B 700keV lxiO^/cn 2 




B 130keY SxlO^/an 2 


B 130keV SXlO^/cm 2 


B 130keV 5xi0 12 /cn 2 


K-y 


B 50keV IXIO^/cb 2 


B 50keV IxlO^/cm 2 


B 50keV 1 x 10 1Z ycn 2 


LDD 


P 30keV lX10 13 /an 2 


P 30keV lXl^Vcn 2 




v — x/ K W > 


P 5Qk^V SX^Vcfli 2 


P SOkfiV SXlO^/cn 2 


P SOkeV SxlO^/cn 2 




As 30keV 5xl0 15 /cn 2 


As 30keV SXlO^/ca 2 


As 30keV SXlO^/cm 2 



850 "C 
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[0 3 2 4] S8lc33^T. Nft^;l/SM0Sb7> 
y'X^T7 1 — T 7 SO^n^ncO^— h^ftM^P^ 

0 O^vyx hn^i:5oTi/^o 
[0 3 2 5] ^/c, Nft*;I/SMOSh7>">^T 

7 i - t 7 3 Q^nfnof+^;i/ f-xij^/sbso^f jo 

MtSjK— X«te, fRin^ 1 x l O'Vcm^^T^ 
£ Q &4b\ iiA^ftMti^t^^ (B) ?&0. a 
Ax^W» (i^tl^ 5 0 k e VT*S5o 
[0 3 2 6] Sfc, Nft^l/SMOS h7>'>*X^T 

— XMl*. 5xi0 15 /cm 2 , 5xiO u /cm 2 , 5 

nttsK (As) T'fctK &Ax*/M?— &ftti€>3 0 
keVm • 

[0 3 2 7] £fc, [14 2T'^L/:D*>'7 ^gS. iSBJE 40 

7>">^T 7 1 — T 7 3tC4ott«K A-A' B- 
B' fecfct/C-C* atc^SBfrffiSP^^SEfiaya 
7 7- -outrun ^csto 

[0 3 2 8] 0 4 3lC*5^T\ mmcmffiJjfaOiiLW 
;U7" U^i'SON^-t'^/U'fJMO S h7>yX^T 7 3 £0 

[0 3 2 9] !2ifii±fWK*5^T, latcrpJ^oTMBA^ 



RSI6I5K CONOI) , 7P-r^y^7 ! -MI 

u^unvMi) , b>*jwm<tm (s i oj si) . 

[0 3 3 0] Sfc, HffiSttlfilCfc^T. la^fpj^oT^ 

M^ietc. y-Mgft osv ^u^^jif) , y-MK 

<tm (S i O2/I) . <>x;l//f (/^U^i/iJ zi>Jl) h 
[0 3 3 1] i4 3tCfc^T. C-C SreavTJ:? 

tc *^v^j\sTis^mc$s^Ty-hwm*<D^mw 

iftKtfSfciBK. B-B* ^T^-riSitJE^oy— Ml 

[0 3 3 2] C(Dfc£>. KBJEg|5T*ii, n>hQ-;uy 
- h vii« tc 13 1 > r '^^rf^lS t>/£<*t), mtm<D'Mh 

SaW&f^*Sto 0 4 4 (C&^T, fitttS©J^c,HH 
tCDf^-y^gB, SfiiBJEffi, ^tUWWSSOTtif 
n^Nft^WMOS h7>^X?S:^LTt^ u f^l 
4 4/)^B^c > ^3S: < fc-5{c, Sy-hSaftM^HSSMft/p: 

[0 3 3 4] $ /c, 043 tC^-T J; -5 iC, n i/* >y 
(A -A' tg) , iSitlESP (B-B* m . p<^U-feyl/ 
(C-C «l) OfpjntOh^V^X^tC^^T 
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S a 

[0 3 3 5] ^t'Jt^7W»Nft^M,!! 
MO S b5>>i/7.$ T 7 307D-T-r ><fY— VMM 

[0336] <4 - 2. fiag^ffi^TtC. HI 4 2 T'^ 
L/cp v 5 tfp. 777i>a^€'J ;.W<Q-fe >X 7 > 73$ 

*>*X^T7 1 — T 7 3 0l^7??£tCO^T, 0 4 5 -0 

[0 3 3 7] g=^r\ 04 5lC^-f XgtC&l^T, P^<D 
¥SMS7 1 <D«StCEinx«£tc <t 0 LOCOSi 

>€\ 7 0 0 keVOx^-T\ lxi0 13 /cm 
^K-Ximi-^Ch^ ¥«»S«7 1 ^CP 
g/^x^JSi 7 l*JBfig-T5o =5:43, 7 

1 rttcteP^^/U^MO S h^>^X£«:fl2/£-r5fc 
46^Ngl^^x;l/S»afcfl?j5E^nSA^ KfB43<fctf0;S 
ti^fSSTSo W^^n>-T^>^:, 1 3 0 k e 20 

VtOx*;l/*-T', 5X 1 0iVcm 2 OK-XMa 
Atsci:?, ¥8*1S7 l hJB l 

7 2£rfB5£TS 0 forty Ml 7 2^, L 

OCOSH72fc ^X^H#«»«*©]«-r S <fc 3 
ttteJgfSnTSo 

[0 3 3 8] :^c, ^x;^i 7 li^tcft^F- 
y/f/ 1 7 3*Bl&&Z>o ^•V^^F-y/f 1 7 3 

cOff^ii, M^tfiKPWt^ 5 0 k e VOx*/U 

[0 3 3 9] ^(C, 0 4 6tC^-TXgtCfeV^T, 
S«7 l <D±ffi±tc h v^l/KftK7 3 fc*SKffcH7 
3 1 ^SftiKfkffitcj; 9 ZOtlcff—bmm 
ttWtLZ, M^'K-Xh^'J'>UJyl7 7 1 *c 

vDifetcr^-rSo ^ftM7 3 i commit 1 o 

1 (Off^ti 1 0 0 0*>^"X hn- LIST% ^-O^FSE 
VQtLT&Vy (P) £H£/-HU fll$i££C± 1 x i.O 20 /c 

[0 3 4 0] ^(C, 0 4 7 iCTjk-fllfficlS^T. ^-tu 40 
•bfoT L — r;*fBtC4S5C^S K— 7" h # »J U n >/v1 7 7 l <0 
X^tCiM^WECUv'X hTX^R 2 7 l«rfl5fi£-r«o C 

oy-h*,S^rpl(C»oTfl5fiR$n5o f LT, 1/yXh 
VXO R 2 7 1 T^nT^&^gr^cD K-Xh^'J v 

<;n>H7 7 i *a^ri±x-v^vytci:»?r*^-r5o c 

[034 1] 0 4 8te. 0 4 7«r±ffi|RiJ (Uv'X h^X 

^R2 7 i ^/B/S-rspj) A^ircw^^ u-v* 

Xh7X^R27 Ui^U^UrWffitCfc^T* fij 50 
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So £45. l/^XhVX^K2 7 1[i, B'jFBOA^*^: 
TSffilA L±<k, ft01i£DLOCOSiLL±^a 

^g^^i^[iUi/xhvx^^M?nTt^i^ 

igftSA L^ilfcBLT^So 
[0 3 4 2] b^XF7X^R2 7 l»JL/c 

0 4 9lc^-rxfilCfc^T, K-Xh^iJ^V3> 
17 7 lite, 7P-f-r>^-h^pyhn-/i/y 

- bt^^iBrr^m\mmmi 4 fcs*ffi*§u]ss7 4 1 # 

CVDStCTMt^o fcfc. C^TEOSI, S 
(tm (S i3N 4 ) , TEOSJK*JKfc*JlLfc«j«£^ 
oT&D, ^n^n^lMW* 1 0 0;*>^X ha — ^T* 
feS G ^Tc. J61SIS7 4 I &&ME.$V>$5&Zfui/y ^gff 

±tc€>fl5/£2ns 0 . 

[0 3 4 3] ^tc, 05 oic^-rxeic&^Ts 

•byi/TWSStDieMfeK? 4 1 ±^k> fl Xh7X^R 2 7 

50 Ccr>i§-g\ ^«Offi^a(c43V^TfiKftllS7 3 1 

[0 3 4 4] 15 1^ 15 0^±®fj] (U^X h7X 
OR 2 7 2«rJgric-rSflJ|) *^IfcfiaT*SD, -Uv 7 
X hvx^R 2 7 2&*^U *z/!/7Wffi£«j£II-3<fc 

l^Ttebv'X h^X^R 2 7 2tfJB/S2nT^&^<9 
T\ iSffl|AL*«tiJLrt^o 

.[0 3 4 5] U'>'XhvX^R 2 7 2»JLfc 

flL 0 5 2lCarrxglC*5^T\ ¥**g1£7 1<D£® 
£®icy— KKftK7 6 fc&£ggffc:M7 6 1 £f&ffifki£ 

51 7 4 Hi, ^LM^#A,-et^S/c46^fk'^nsci:ti: 
3&<, ^(DffS&RfcnSo KffcJl7 6 1 <DW^ 
{i5 O^V^X hn-ZJfclj&TfcSo 

[0 3 4 6] 0 5 3 tc^Xgtcfc^T, ¥«f* 

S«7 1 O^ffi^Stc. y— hSfigttft^LT, (y> 
K— 7°) *»J^Un>')17 9 0«:C VDffitCTJBfiK-r 
So ^^5^ * 'J 3 V» 7 9 0 0Off*«i 2 0 0 o^- 

>yx hn-i^^jg-efeSo 
[0 3 4 7] 0 5 4 tc^-rxgicfeo^T, ^F**e*Sg 
«AtfSfcfgl\ iSitffiSI5ON^^^;l/g!M0 S h7> 
^XO T 7 2 (0^- h vli^tC^-^T, * U v 'J 3 >/',"■/ 

i7 9 0 B^Mtl»o n^^OgBfcit/^ 
^6 »; -fe/l/T tK-yh*'J->'j3 >W 7 9 0 B 

«^n^ 0 K— ->'Ja>Jl 7 9 0 B 

OfgfiR^ W]^.(ft:*^ 3 0 k e V^Ox^yU^ 

— T\ 5 x l u 14 /c m 2 CD H-X'V(^/iAtl>C t V 

[0 3 4 8] 05 SlC^-rxglCfc^T, i^iffi 

^0_h^tCU^X hvXO R 2 7 5 Dy 7 >/ 



-33- 



65 

7 9 0 BizmtRmc^'&ty&mu&AL, uUvti'm 

T 7 1 fccfctfT 7 3 3tC^t>i±/c^^irlg^ F— 
yhj?iJ^i;a>17 9 0A%Mtl)o F— 7* 

h^y^'j3>i7 9 o a (DBjs.it, m^t^m^^y 

3 0 k e VCDX*;U^— T\ 4. 5XIO ,5 /cm 
2 CO b — Xm^&Xt^CtTfrOo 
[0 3 4 9] ^tc, byXhvX^R 2 7 5»£L/c 

17 9 0 A&cfcO^ 9 0 BOXSlUcUv-'X KX^R 2 

7 tc^ 0 

[0350] B5 7(±, i^5 6^±®{PJJ (b^Xh^X 
2 7 6£ffMT£$J) ^BMrc^flSiaTSO. bv 

[0 3 5 1 ] >^(C^ D , nS^y^SIH;: 

fcl^Tfi. y-hi»fklB8 7 6feJ:0 : y-h«ffi7 9 A 
£\ iftHEEffltcfei^Tfi. y— h»(kJSS7 6fc<fc£«r- 

F«8B7 9B«\ ^^r»J-tr;l/7'U>rSI5(C*5l/^Tf±, F> 
*>l/&{kK7 3, 7o-rY>^"-htl7 7, APeS 
SfcHfli 7 4, n V h n-;by- F WM 7 9 A 

[0 3 5 2] visv&g£l5&ZfmWIEZ.mc>>(*Z/ 
&XIC£K> LDD117 7«rJgj«Lfca, y-F»ffc« 
7 6fcJ;^-bii7 9 ACDMIffiu >KftffiS7 6 
fej^tfy— h«fiS7 9 B(0ffllffi, h>*/I/ffifbJK7 3, 
7D-t^>W-MI7 7, Sffl»»l7 4, =i> 
ho- ;by— hSti2 9 AeOfl'HffnJC. *S 1 0 0 0t>^ 

T. -Y^VjiAlCcfct) V-X • FW>J§/1 7 6^M 

[0 3 5 3] C C T\ L D Djtf 1 7 7 (±. #J*fcF5tt3i--l' 
^">^3 Oke V<DJL*)V¥—T\ 1 x 1 0 13 /cm J 

coK-xm^?±A-r^ci:T^^-r^o ic/c. V-X - 

FL-fV/f 1 7 6«\ «lx.tfSlt^Y^->*5 0keV(7) 

T\ 5xi0 15 /cm 2 CDK-Xi^aAL 
fcfft, 8 5 0°CT3 0 »IW7 r -— yU-TSC tT*Bf%T 

'So 

[0 3 5 4 ] &:fc, CCQfgtC, 3r*JM/ZB!$L, BBSIS 
GIC in F L A S H^IBfiRSnSA^ -tnSOX 

*§<?:> mm fc o=ia^« « «s -r § 0 

[0 3 5 5] <4-3. WaW^JIjayi>JW±,»WJLfc 
*fc5iC*jeWtClSSHaS^Sffi4(OLOG I C in 
FLASH 400 U\ «Ftt^S3S:S*gSaJi« F 7 >^ 

x^ Bja<x^-y ^ovifts) iziiLT, y- 
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[0 3 5 6] -rat>*», l2 4-3fc5Vr<J;-3lc, ^P33fi'14li8 
[0 3 5 7] y-h»{k«onaWftlP^*Sit 

[0 3 5 8] fi£oT\ ^^*;bK-y«£0^F»g!a«a{± 
L # i MB y- F WSO^MWiBfie J: 9 SHS* £ c h 

mt&mmv— t£<D hi*— f*7m&* fiim 

20 Chm^o 

[0 3 5 9] £fc, /P^OSS:S-y-hKfkR€:flgfi8r 

■sjf^Tt. y-h«fk«ojiaw*jp**a^5ci: 

T\ y-h»fklKO«*«:*JM"r5Cfc6<T*#*o 
r, HK{kIKofflifixa*ntii6fkT*$s fcfejc. 

[0 3 6 0] t*^^^. 13 4 2tC^-Tti9fig^4ol^r(±, 
O z/ y 5 g[5^5 cfc tfSf iHBEBPO F V > ^X £ ct ^5 ? — 

bmtm<Dmfr&m\sT&z><D7:\ h»fkMoas 

ii2S!Sii:«:5o ^LT, MfklH«:fBfig-rsxSti, 
ft^7 3 1 *Jgfi!c-rSXg (0 4 6) ^fkM7 6 1 

i iL'f^^rkx^.T'jB/SLTi^^oT 7 , mi o 9— m 1 

2 2*Si^TKWLAc«*0«a?3ffiOJ:5U:, 
KfkM^^aaiHi*c»ctr?Ta^S(ia^ . ^FJM% 
^A^TO:^aa»1tOfftT*^fi^ 

[0361] «t5. \u±mwLrz*mmzek%mm<D& 
i4m ^is±[:sih7>^x^««t§ 

tSfiElcOl^TSLfc^, SO r (silicon on insulato 
40 r) S^tcSSFv^^X^^ffM-r^tl^TfeoT 

[0 3 6 2] <*»^^Ofl!!^iafflfiflJ>W±Bl0^L/-c 
*«0JHcf^5^SE^fl5!l 1 -4 T'W:, DRAM. 77 7 
v'jl^^U, LOGIC in DRAM, LOGIC 
i n F L A S Htefflt LTI^LfcTb^ *SI8Bfl<7) 
fitfirWJil momi II (± cnb^) ^ftSIM IS & ft t \, 

J>0 y- FfSfklKItOUiaW&W^^SAT L ^i^'i^ff .Cctc 
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snss.w^ h5>^x^tc*3^r, y- KfigftiK© 
[0 3 6 3] ^/c. nmmmi -4v&, ^nfn« 

fflL&^£^5Ci:Tliao\> #J*t£. LOGIC i 
n DRAM^JtCi:nH n S^y <7 SI5T* 2 fiBS?* £ ^ 

ISO) h7y^^^t«T^oT^S^ 0 
[0 3 6 4] Sfc.- DS^y^gp. SUjHffi-gP, -tr>XT> 

& S m%t(DWm<D h^y is 7. $ «ri#S £ t~ 5 ffi/S 43 u ^ 
[0 3 6 5] $fc. Sffl-TS h^>v ? X^coff!S^3fli 

[0 3 6 6] cti5>a^o«fiKtc*5t^rt>, sijfflmairt 

[0 3 6 7] S/c, lfflSOh7V^^U^ft^ 

[0 3 6 8] <'Jl<B6^fl5!S 5 >&L±miLfc*milcm 
%MM<7)BB 1 — 4lc43^Tt±, DRAM, y^yiyzL 
^^U, LOGIC in DRAM. LOGIC i 
n FLASHY -fcrVXTvySB, ®ffllsISSgB. ^ 
U-tr;U7U^ iSBEfflUcfc^T, 
MO s h^^^x^^y™ hvLr^tc^ft^riAL/c^J 
[co^TI#B£Lfc£\ y- hSffitc^^SA-rac 

[0 3 6 9] -T*^-6, 1 O^-y^C?! 

[0 3 7 0] 15 8tC -»M&K/EIsJSS*7TVro C ^ 
RMEMSSfcfc 5 V (<twl/h) <Df,"iiJ*3. 3VK|$GELT 
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ttJ*j-f ^^MteVcc^StffiUffiG N D£:tf)dS 

tCH^iJtC^fec^tl/cPMO S h7>yX^Q 1 fe^O'N 
MO S h7>y*X^Q 2 t, mMMiiLV cc timMUG 

n d toimicmmcmmznrc?^*-- kd i is^ud 

2 t , ^V?J-- K D 1 ctt/D 2 Ogfc J £*N D 1 tcgfe'e 

KD 1 (OiiV— KfifltSHfaVcctc, 7/-K(±^* 
— KD 2^77 V— KlCgM£2ti % ^-KD2 07y 

-KtifigttfeiifflG nd icg^^nr^s 0 fLt, gig? 
k ^ vvx^q 2 <oy— Miffitcftii^g^^nsa^ 

NM0Sb7V^X^Q2^$,ND3^ 3. 3V 
T-firfrTSlElES^ 3. 3V^©^£0?#rO LC 

[0371] c<o&o*mi&<DyiEEmmc*s^T. pm 

0 S bv>v\X£Q 1 ^^D'NMOS h^i^X^Q 2 

x.£tl3Ci:£j5:£ (WI, 5 V^laiKHC £nffto o 
20 -77, 3. 3 V^\R\mL C*»fit5MO S h v>^X 

5 V^HBHC^tfiT^TfcS 3. 

[0 3 7 2] C(D£otC y- hftffi*c#*.5n§«]E 

^>>?x^(oy-hK{tMoj|c^«±. wfns^ot 

l/^WS5o 5 V^tHlEgHCGQMO S K 

^>^X^coy-K(^{bJM^IP^^, 3. 3V^[n|£gL 

comos h vv^x^^y- higfbMhiw] Dtc-r^ 

t. *fi»ftl*<0^T?PSH^»^-r«o iffitc, 3. 3VS 
30 Ln|SSL CtOMO S K^>^X^^y— hffiftlJScOJ^^ 
£\ 5 V^lelSSHCCDMO S h^>zsX&(DY— KSgft 
fll^fnjt^tc-f £<h. 3. 3Vi(H]g§LC^MOS h7y 
i^X £ O^aiijiTb^ < * t> , iEftmStttDjST'l.'UMQjb^E 

[0373] fcr-, fj£*t±y— hKftiKop^^n 
^nyd^o/cMos h^>v ? x^^jFMLT^rc 0 ae-p 

T. J¥*^Sa5y-hKft:H«:fl5fi!c-r5/iA60XS^ 

/Co 

^0 [0374] Lt^L, 5 V^pggH C 

i:3. 3. V^IhISSL C^Ty-hKftflaoff^€:^§ 

HaxS*fHKftr#5o 
[0 3 7 5] <5-l. giM>i5 9tC*«B^(cf* 
S'Jc-SEOS!! StLT, y— KvQ^tc ensviiEE^ 
ttl^^Ki^MOS h7>yX^H 1 TfgfiKSnSiSaffi 

^mos K5>>>'x^ i. i T^Bg^nsjK'.tim' i. 
p«o»ifixa*sf o 

[0 3 7 6] El 5 9 tC&l^T, MO S h v^iyX^H i 
50 fecfctfL I M-<0¥W<*;,Effi i 0 0 1 ±(CB5fi!tSti 
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rc^jLjim 1002 rttcjgfig^ttTi^o vx-tim i o 

0 2&^x;Wi8 l 0 0 2rtlcflM£nfc^**;l/;t>'y h 
il 0 0 3 i:, LOCOSI10 0 4 i: TIK^IH^MIS 
ntl^ 0 ^LT, ^ifWU^ 7hll 003^LOC 
OS/110 0 4 i:T^ : FH»(lt5n/c:SHigtnti:(i, ^ + 
*;l/K— yji 1 0 0 5«^ntl^ 0 , 

[0377] src. looi <D±m±tam 

itm i o o etfflM^n, ggfUJii i o o 6<D±gpict*# 
'Jy'J3>li 0 0 7»)S$nTi^o **3, ffiftflS 

1 0 0 6<0ff^ti, MO S V 7 > is 7s 2 L 1 hVli (0 

T\ ««£ElEl»a5H P 'Ji/'J3>1 1 0 0 7 ±#H 
5 J; Sic. U^hvx^RioWS^tin^o 
[0378] CCT\ i60 tCfgmffEnl^gP L P <Dfflft 
mRm^-To 0 6 Olcfc^T. D-D* Sfc:J;5»rffi 
0^0 5 9 £DfgflBElH!SSu^ L P J^lT £ Q ftfe, 06 

0 tCTjVT. # U U 3 >JB 1 0 0 7 ©Sfflflffi^ffllO^x 
/!/« 1 0 0 2rttcti. ^IiTV-X-KUY^iSi 

[0 3 7 9] <5-2. S3fi^ffi>£160J:-5«:«.«tC*3 20 

sggs l p u i/ u =i i o o 7 tcti^jetsi^aA^ 

n£C£:tc£:£ 0 CCT\ ^^OSSfc MO 

*.tfU> (P) -f^-V*. 30keVT'5xiO ,5 /c 
m 2 <£ K— X«£&£ J:5tc?±A-r^o MOSb 

<Kdv (B) -f;f>£\ 10keVT'5Xl0 15 /cm 

[0 3 8 0] COl&olC, MO S h^V^* L 1 _t<D 30 

#vz/vzi>m i o o iic^tmtD-fx-^&x&nsc 
<DmmiHci3i^T&, y- brnm^c^sM^m^n 

[0 3 8 1 ] —77, MO S b^>i>X£H 1 ±<D#U v 
•J n>« 10 0 7 tctt, ^*6t&>f ^XiitA^tl&t^ 
T% MOS h^>^X^H 1 <03Kl^B$-(C*3^^T, y— h 

frtifi, MOS h-^Vi/X^Il 1 coy— b\*dmc^x.£>fi 

[0 3 8 2] <5-3. t.V : W^ / FHJa^>C^ c fc-3t^ 

y- h«ffi^^x.e>ns»EE^ttKWifti^Mo sh?> 

yX^HiT«$n^^lE[ElMHPi:, y— h« 
W^^-^StiS'.tieEJb'Sht'KWffiO^MO S h 5 > vX $ L 

1 Tr«!flc$tl5fi«ElHlBSl5L P^atSlf&«oT 
fe. BSftMtiMO S h7>y'7^ L 1 tciS-rScfc^KJe 



VfWWW 10 — 2 '17725 
[0 3 8 3] £*5. ±ffi^.WJT(i, MOS N5>vX 

$h i ±co^g i/u o o 7ic«\ ^mvm-f*> 

— 4<hfW]ffitc, MOS h7>^7^H l±£0>f'Ji/iJn 
>S 1 0 0 7 tC^M^Tf-v^itALrcffifigSoTfea 

[0 3 8 4 ] -Tftt)^, HI 5 9tc^L/cXgco^tc s 0 
6 lC/TtlSSfT^T, MO S h^yi/Ts&H 1 ±(Q 
#'J>"J 1 0 0 7ttffiM-f*>%:&XLTt>& 

V\> 0 6 HC&l^T, f6«l±lHlSSa5L P£0#U->'Jn> 
ill 0 0 7±^rH3ct3tC, \si?7s h^X<7R l l tfjg 
^ntt^o ^LT, ±^&^*«%<D^*>iiA«: 
fT?£, iSSJElslEgffiH P(D#'J >-U n>H l 0 0 l\z 

T(±. MOS h7>^X^?H l^Nf t^l/^ii-r^lli 
WUtf'J > (P) 30keVT'5x 

1 0 14 /c m 2 £) K-XS£ft£<£5tc}±A7r3o S 
fc. MO S h^>^X^H 1 &P***j\,mt.'?&t§& 
IClt, OT^.ff#n> (B) -r^V^r, lOkeVTSx 
1 0 14 /c m 2 <7) K-XS^ftScfc^tCiSA-TSo 

[0 3 8 5] CCD£ r> lc s mW.EE\B}S§%$HP(D#Vi/V 

■zi^m i o o 7 ic^m.^mxr^ctv, mos h 

[0386] < 5 - 4 . ^JggB 1 >«±RKM Ufc*5MJ 
O S h^V^X^H 1 ±<D#Vi/VzLymi 0 0 7 icm 

[0 3 8 7] HI 6 2tcK«ff(Hlg8a5H POiSSP^ 
to &4b\ 0 6 2l«rfet>Tti:. ^^^/U^f^ h^l 0 0 
3 43<fctf^+*/l/K—>01 1 0 0 5«i^B8^nTl^o 

[0 3 8 8] 1^6 2lC:fct^T, LOCOSSl 0 0 4tC 
l$^n/:g^MA LO^U i/'jD>i 1 0 0 7±(CU 
^XhVX^R 1 2A^J5K^tlTl^o 

[03 89] f LT, C<0tt!S(C4ba^r, Ui/XhVX 
1 2T«^n^l^ 1 Ji>'j3> 1 0 0 7<Q±gPjb^ 
T«Wt>^SAt^o cct\ ^Jse^^voffiA 
fiti.^ti, 162 tc^-r cfc 5 tcgttfifiis a r. awmiftfr *> 

[0 3 9 0] COXgODS. WJ^if. 8 5 0°C, 3 0t) 
l.'UOTx— ;U«rff -3 ^riA^n/cT^/j\ /H'J ^'J n 
> l 0 0 7»fi*c*5i/^T^aiT^-r>if6](cffi;»L, rStenl 
L±<7D7KU *>'J3>1 0 0 7rttcT^'-fWSA^n 

[0 3 9 t ] ft*5,.._S1±8aSEA L±co,K'J ^ijnv i o 
0 7rt(?3^F»6!BgaSt±, 7--;l/^fW, SEitiaSrigS: 
iSS-SCc tic cfcoTj*AiiT3C i:^r*$5 0 tft^^. Eli 
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[0 3 9 2] CO<t-3tC SttS«AL±^>J>"j3 

> i o o 7mcm£mz£o^m%%mA^z>ctT!\ 
[0393] <5-5. &&m2>&L±«fflLrz*mw 

iCffi&nMcD&msiClS^Tl*^ K«ffiII&gRH P<OM 
OSh7>y'X * W I ±<Z>SffliB±Q # 'J U n >JS t 
0 0 1<D±$L (LOCOSll 00 4±&#tf) tc^FSfi 

[0 3 9 4] i6 3tCliSHIJElHlKa5HP<0±Sffl^ 
^"o ft4o. H6 3tCfet>Tti. ^)V±s y h Mi 1 0 0 
3fc£t/^*;UK — 1 0 0 5^?ntl^ 0 

[0 3 9 5] 16 ltC^bVT, LOCO Sill 004 tC 

msnrcmmfimA ^ vjg 1 o o 

[0 3 9 6] fit, C^m^&l^T, b^XhTX 
1 3?lWd:l^'J>"j3> l 0 0 7 0±SPA^ 

OsHUS/Un^jB l 0 0 7^tc^^£A£n3C£: 
tcft^ D 

[0 3 9 7] CtOIg^i, 0Ox.fcf. 8 5 0°C. 3 0» 
m<DT--;l%:fto tmXitifc^m^K #'J->'J3 

> 1 0 0 7*lCfc^T^fflT^#ft£ffi»U gtt® 
SAL (0*S»g|5±<D* D »J n > l 0 0 7 rttc fe^RfrBft 

[0 3 9 8] CcD££. gttSa«ALO**gPtO?KtJS/ 
'J n>M 1 0 0 7 rtlc(i]t«WiS5ffil^O^M^iflf^JBfiE 
£ *U SttnlS A L OflS«g8±4># U'>'J3>1 0 0 7 

ft «itfcttM{g«JKo^*E*ii«^flgfig ^ n 5 c tc ft 

[0 3 9 9] fct, MO S h^>iSX*H 1 Olftf^B* 
tcti, ffittSSBEA L04»*ffl50#U>";n»l 1 0 07 

rttc*5^r^^iicoff^i5H7bvjN^ < fto. HxbWft 
±<otf <; v'j n > i o o 7 rttcte^Tii^SirlojgfigiiiE! 
^W£L*iME#iK< ft3o 

*5l^Tl±'>fti,^ SOI (silicon on insulator) g 
[0 4 0 1] i64tc, SOI (silicon on insulato 
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r) S«±tcJB/SL/cMO S b?>i?X$ &7?i? 0 SO 
I Jiiffi l o l o 2/ 'J 3 ioi3. y'j^ y j.,t 
filOl 3±tcffM^tl/cJSi6iA^«#!Ii l 0 1 2, 1 
A6&#*e«gfl£l 0 1 2±t:ffM^n/:S0 I Jf 1 0 1 1 
i:T«^n, S O I W 10 11 ±*CMO S h^>i/X 
^^«rfl?dc-rS€><7DT^So fits SOIIlOl 1 

ST'^-rgB^OJ: 3 gttHQEA LcoaSMtffiTfcJ: S O 
I S 10 1 1 fcfcfii4&T5S< , C<9gR#fc::fctf;5MO S h 
10 ^>i/K$<Ol,2^miZ. flbcogp^ ( F — F ' jar^-r 
SP#) tc tt/>CT{6TU MOS h7>^X^iWLt 

[0 4 0 2] L^U *18ij5MJtC«fcntf, SttSfMA L 
(OiSSg|5±<O^U 3> 1 0 0 7 rtlcfc^TSSBO 
JBJ&ieSi^AIKftiX ^MftKftJKOff$*W< ft 

[0403] <5-6. ^JgM3>*560^tcf*SHifi^ 
20 HPOMO S h^>^X^H 1 ±£ 1 m<D#V 

[0 4 0 4] ^6 5tC, fgmi±[H]£§L Pfe^tfSWEEHI 
SSgBHPOafeSSB^-To ft^ K6 3JC*5l^T(±. ^ 
hi 1 0 0 3&<fca^ L A'*;l/K— l/Jl 1 0 0 

[0 4 0 5] 0 6 5lc;fc^T\ ffi«JEIe]SS L P *5 JctfiS 
*ElElKa5HP<?DlEfkJKl 0 0 6<0±ffi(c«y VK— ^ 
30 #'J->'J3>110 2 0, F-7 B h^Uy'ja>iii 0 
2 1 #IH&Cfl5j§gSnT^£o ^LT, iSWElnlEgffiHP 

<o.K-^h^y^U3>ii o 2 i <o±astct±u>?^ h 

[0 4 0 6] CCOt^SltC tol/^T, k>"Xh7X^Rl 4 
T-fftMlft^ K-^h^'J y'Jn>i 10 2 1 ^±gp^ 
Z^ty^*>%:&X-fZ>C£T:\ ffi'aiJEIMSS L Pcoy 
> F— U i/'Ja>il 0 2 Olc3T^lc^»6ft|*SIA 

[0 4 0 7] C (7)*!iai x fft'rliJElMlB LPOMOS 

^ffM£nft<ft£ 0 ft4b\ ^F^^LTCi, MOS 

if »J > (P) -r^>^r, 30keVT'5xiO ,s /cm 

>>?X£H l *Pf--v^;l/ffii:r5Jj|&tc{±, |JiJ^(if,K 
□ > (B) «<*yik, lOkeVT5xio ,5 /cm 2 

[0 4 0 8] — 75\ SJfiEEIsISSH POMO S h^>^X 
£H I {c:^5l^T(i, K-7 P h>^ l J y'j3>H02l^ 
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t£»U ^iiM^fiTLT, MOS V=7l/i/7s*H 
tC&S 0 

[0 4 0 9] ftfc. y > F— U % > 'J 3 >@ 1 020 
& <fc t>' K-7" h*^>'j3>1102 1 ^ffMJlSi?tii£ 

[0 4 1 0] _ ceotg^tcf*. F-^h^'J i/Va>ffl 1 
0 2 1 ft e> / y F— 7# U U ^ vli 1 0 2 0 ^\c0^l*6 

[04 11] Jfc, K-^h^U v"J 0 2 1 ^ 

5 7 > F-y^ 'J 5/ U =r >JB 1 0 2 0 ^^^(OffiKfc 
^ SPSiJ L T ffifSM^IBKf S A6 . F - 7° F # U U 

^yli 02 i tyy f— tM? »;->U3>ii 020^: 

©Bate. R?^S i NE SSWiu S?^S i O2JJSS, & 
[0 4 12] cn^«(i, CVDffi$Sl/H±X^7* 
[0 4 13] COSfiOMffrfetltJ'. H^fiF^^U 

wrens c^&s^o 

[0 4 1 4] W±^L/c*^tef^S^ffi^Sl5fe 

tE^JE««n5^»*«»*ff!li:LTifiML/-c^, £JB 
M2lC*5l/^TEI6 2 (C^L/Ccfc ? S O I Sfi^fBfig^ 

ns^iBftKffiiciafflLTtai^cfc(iSr-5ST*fe* 

[0 4 1 5] HSfi^fgSg 5 O^JgM 1 — 3tC*5l/^ 

[0 4 16] 

ic J:ntf , 35 1 —35 3 tD:i3JWfi*fcico ^ ^'J>& <t^lo 
^tDrtSMc, ^^^tcIg»^St^^2 81 

6 £ fey- HHftlHOI6a«*»^*aE*SC 

[0 4 17] *^^f^SI83R3S2feiffio)^W(*gHlc 
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<Dm&z>m 1 ~m3<o^ftmm*ffi?L* ii^3oy 

- hffifbK^lnJCI^^^rfj 35 1 -35 3 cO^-v F 
-^■A«ffli;5F»E«I«JS«:*0TU^c0T% 01* If, D 
RAMtCfc^T, m 1 tOSSO F^>> ? X^^-tr>X7 7 
> ^InlSStc , 35 2 coiiTi&'iO h 5 > >>X £ £ Jtf J2|n|SS % 35 
3 <Dffim<D F 7 >i/7s$%:**: V IzJhT bYtCiiffl-fn 

<^T*^S 0 for, Se^^atc^-v^yUK — yjico 

micmfflT'ZzmmzmttzcttfT'ZZo for, 

^-v K— ^/g/oD^M^aKttffirttJl U — ^IK/Mc 
■T £ <fc -5 tcISS L ^ iMB^©Jffll«Sco^^iIjgtc 

fflaflso^ffiiBgas^^n^n^TLsc^fi. ^#f*« 

1S tc ^ n fc ^ * * ;l/ F — yjg O^JSEM IS *S 
^ic^F-Xco^A^fT^if-a-tc^. ^i@t{*ffi4K^6!igi 

[0 4 1 8] *58B^tc«siSAR3S3iEK^*#t*SBtc 
cfcntf, 35 1 43^0*35 2 toy- F^ftM^fnj i;jg 1 <d® 
S«r^L, SSOy-FKfkfB^Sl^ff^cfcDfcSt^ 

t?y- Fig{tMOI|?i]W^@^^^^^^i:^oT^ 
So for, ©vii/±^!j!^s h^>^x^coy-h(^ft: 
non:^, ^n^na&orciP^tcjBSc-rsjgss^s: 
<&s 0 y-FMi^aw^^x^c 

^^.s^g^*<, ffi»®/r6<oasns8ft 

^ ) ^ »/J nIB IC ffl S ij T' # S ijtS H £ c £ T % 

'J-^-kW F U- K5i-7|iU{S*fTliH (7U-^X/H 
lHlgSKgt^f6fJ«i«:»rS-r %££ tfV Z 

50 fc, y— FffifUHo^s&wj&w^^^scfc-r, y— 
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[0 4 19] *«MU:fiSSW5R«4E«<0¥SI(*S«tc 

UJB 1 $5&Zfm 2 ^S^ja^ffri*, Jfi 3 coMvgS 

«r^TLTt/^OT\ #y>U£\ LOGIC in OR A JO 

Sl2£)ffl|g<D Z/^X^^>X7>7°[H]£gtC. 
m 3 <D£IM<D h ^ > >?X £ £r ^ ^ U -b;l/7* U-f J@ffl~r 

ntf. ^^ajS^fgi^ty-fe^TU^Tfi, warn 

^*«/Nc-T5 <fc5tc»SU L£i/MSliS 1 ~S3 0 
^i^wico^MWi^tc o s^-r £ C t T\ L # Wifl 

X/b-) tsctm, lsI8S»tKO»Jtt*»?B-rsc 

co4 2o] ^mmc&mmmsim^m&mwic 
i ts&ifm 2 coy- h »ftiJSA^ i;as i <o/p 

\:^mam&%:&LT^2><DT\ m^s, logic 

in F L A S Hlcfc^T, ilOSSOh^V^ 
^py7^0^c, S2^SS<Oh^>i>*x^€:iSiiBffi 

ii- U L £Wi£il±tB 1 —35 3 ^ J t» rli^lR ^F^^ ^ Jii 

[0 4 2 1 ] *«WtC«S«[^6E«O¥SH*:«Bc0 40 
[0 4 2 2] *»W*Cf*S»3R3H7ffitt^*W(*8BO 

[0423] ^Bfltcfsswsjssieac^afls^ao 

»^i£tc£n^ ,i.'l5Rr^2 l ig.|S(D^W*gi«*affl^ 



mW 1 0-24772 5 

[0424] ttfflnc&zffiiRmd&^Ltimm 1 1 

[0 4 2 5] fig S 8S aR3S l 2iaig0^3g»^S 

|o|L:W«S!(0^»6*Si«:»A'r Seated: 0, Si*5<fctf 

^SCt^f, SE 1 fe^^^coeif'IcOhv^vX 

[0426] *mmc&z>mMm 1 3i2Sco¥»<*gB 

[0 4 2 7] *^tC<l5M5R31 1 4tett^*»i*SB 

rttc. ¥S>5"[Rl**95T(ii8a^K<, 3ffiSancifi-3< 

s o i s««ffiffii-rsj&&, %mw<DW&icm\M^& l 

[0 4 2 8] *5gH^tC«Stt5RJHl 5iE«<D¥«t*KB 

^iaais?3istc<fcntf . < <^ tas i ^?H«±og5 1 *5 
&zfm2<Dmmmict5\,^T, m\<Dmnmfr£>m2com 

[0 4 2 9] *««^Rs»sa 1 6ie«cD^#f*^M 

co^7i ate tuf. as i ^^viij^ i: m 2 (Dm-tum t <d 
[i^ i ] b-;&^o^w^o^\\\*mtt%m^ 

[El 2] y- h«ffi*O^Se*!g»fl3«:8«0fl-rSI3T*^ 

im 4 ] y- h-.tiWi*o^M^fli*,MBj)t-s[gT'fe 
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0T£>£ O 

cm 8] ^micm^mmcDmm i o=f*ei»^^*sk 

[0 9] *2EWK«SiyiW?B!S ! coy- httffcflK© 

[011] *|gRHtcS§||jfifiOJB® l OKifiXg*;?; 

■[iai 2] *^jtcf^^^sscom^ i (ommum^ 

[013] *%^*c«5Hfi6ico^ i commx.mtt 

[014] *fg^*cC65*ai(OJBfB 1 OHiSXS*^ 

[015] *fgHjtc«s jueojBsg i coiyaiii^ 

[0i 6] ^mmci^mmmmzom^^-rm 

[0 1 7] *fg^tc«S||ffl0^2t7)^ffi!ta^fl5«: 

[0 1 8] *K0Jtcflfe5||SEcO}Bffi2<oy- hK^tflS 

[019] *«w^«snsfiofB!i2 tossasxs*^ 

[020] *mmcmz>nB&v>&mz<omi&j:m*:^ 

[02 1] *»Mte«5*Sfi<OJB86 2<oH5fixS** 

[02 2] *5eBJJ^^S^SBcOJB!S 2 £DSaffiXfi!«:^ 

[02 3] *5gB£U:{££||jM<D^ffls 2 OSBgXS*^ 

[02 4] *Kqfllcf«§||fiEc0JBffi2<0tajgXS«:^ 

[025] *mwic&%mm(DBm2<DmmiLm&7ri 

[02 6] ^gajKc^^^jgo^rjg 2 Offliaif i!** 

[02 7] *5gfWtCf«SHfif6^«!lg2tO«iiiXg€:^ 

[028] -^mmc^^mmmmz<Dmm2:m^ 

-t0-C£>3 o 

[02 9] *«BJJ^f*5Ui]5(SOfl5!g 2 £02SJi2iXft!*?K 
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[030] ^mnci^^Mmmmz^m^iJin^ 

[03 1] *%B^tc^S||McO^!il2<OSiifiXS*^ 
-T0T&&O 

[03 2] *ftB^lCf*S||McDJgSg2fOSigXS*^ 

[033] *$&mcgkznffi<DBm3 <oMf£*^m 

/0 [03 4] *^tcfM5l|]KcOfl51^3<7D^*E^^«: 

[03 5] *K0^lCffi5HfilE^JBSg3<oy-hKfkflS 

[03 6] ^mmc{^^mm<DBm3(ommT.m^fr, 

[037] *«HJ?tc«S|gfifiO?g!® 3 cO^&Xfri^ 

•r bits So 

[03 8] *:^tCf^SHSgc0^il3cOSigXli^^ 

20 [03 9] *^tC^SHfifit0fl5ffi3O«igXS^ 

[04 0] *560J!ltc® 5|gJEf7)JBS8 3 tOKiSXlS^^ 

[041] ^micm^mmmm 3 tosigxs*^ 

[042] *&w\c&&nm<DBm4 0)m&%7x-?m 

[0 4 3] *58B^tc«S||]ffi(OfgS4^M!a^fl3«: 

30 [04 4] *«fl/JtC«S!g]Sfi<OJB!S 4 <Q?—hffltlfA 

[0 4 5] *5SB^tc^SIISE(Oflg!!8 4toHiiXS^ 

[B4 6] *«HfltC«S^fflc0flgffi4OS!igXS^ 

[04 7] *«0Jjtc(SSi*?i6cDfl5!S4 tO(Bai££Xfi!«:^ 

[04 8] *^tC{£3||fficO^ 4 (Dm&Xm^Tjk 

-tmr* 
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